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PItOTRASE INHIBITORS 

FIELD OF THE INVENTION 

This invention relates in general to heterocycleketohydraade protease inhibitors, 
5 particularly such inhibitors of cysteine and serine proteases, more particularly compounds 
which inhibit cysteine proteases, even more particularly compounds which inhibit cysteine 
proteases of the papain superfamily, yet more particularly compounds which inhibit 
cysteine proteases of the cadiepsin family, most particularly compounds which inhibit 
cathepsin K. Such compounds are particularly useful for treating diseases in which 
10 cysteine proteases are implicated, especially diseases of excessive bone or cartilage loss, 
e.g., osteoporosis, periodontitis, and arthritis. 

BACKGROUND OF THE INVENTION 
Bone is composed of a protein matrix in which spindle- or plate-shaped crystals of 
15 hydroxyapatite are incorporated. Type I Collagen represents the major structural protein of 
bone comprising approximately 90% of the structural protein. The remaining 10% of 
matrix is composed of a number of non-collagenous proteins, including osteocalcin, 
proteoglycans, osteopontin, osteonectin, tiirombospondin, fibronectin, and bone 
sialoprotein. Skeletal bone undergoes remodeling at discrete foci throughout life. These 
20 foci, or remodeling units, undergo a cycle consisting of a bone resorption phase followed 
by a phase of bone replacement. 

Bone resorption is carried out by osteoclasts, which are multinuclear cells of 
hematopoietic lineage. The osteoclasts adhere to tixe bone surface and form a tight sealing 
zone, followed by extensive membrane ruffling on their apical (i.e., resorbing) surface. 
25 This creates an enclosed extracellular compartment on the bone surface tiiat is acidified by 
proton pumps in the ruffled membrane, and into which the osteoclast secretes proteolytic 
enzymes. The low pH of the compartment dissolves hydroxyapatite crystals at the bone 
surface, while the proteolytic enzymes digest tiie protein matrix. In tiiis way, a resorption 
lacuna, or pit, is formed. At the end of this phase of tiie cycle, osteoblasts lay down a new 
30 protein matrix tiiat is subsequently mineralized. In several disease states, such as 
osteoporosis and Poet's disease, the normal balance between bone resorption and 
formation is disrupted, and there is a net loss of bone at each cycle. Ultimately, tiiis leads 
to weakening of the bone and may result in increased fracture risk with minimal trauma. 
Several published studies have demonstrated that inhibitors of cysteine proteases 
35 are effective at inhibiting osteoclast-mediated bone resorption, and indicate an essential 
role for a cysteine proteases in bone resorption. For example, Delaisse, et a/., Biochem. 7., 
1980, 192, 365, disclose a series of protease inhibitors in a mouse bone organ culture 
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system and suggest that inhibitors of cysteine proteases (e.g., leupeptin, ZrPhe-Ala-CHN2) 
prevent bone resorption, while serine protease inhibitors were ineffective. Delaisse, et al., 
Biochenu Biophys, Res. Comnum.. 1984. 725. 441. disclose that and leupeptin are also 
effective at preventing bone resorption in vivo, as measured by acute changes in serum 
5 calcium in rats on calcium deficient diets. Lemer, et al, J. Bone Min, Res., 1992. 7, 433, 
disclose that cystatin, an endogenous cysteine protease inhibitor, inhibits PTH stimulated 
bone resorption in mouse calvariae. Other studies, such as by Delaisse, et al. Bone, 1987, 
S. 305, Hill, et al, J. Cell Biochem., 1994, 56, 118. and Everts, et a/., 7. Cell Physiol, 
1992. ISO, 221. also report a correlation between inhibition of cysteine protease activity 
10 and bone resorption. Tezuka, et al, J. Biol Chem,, 1994. 269, 1 106. Inaoka. et al. 

BiochenL Biophys. Res. Commtm., 1995, 206. 89 and Shi. et al, FEBS Utt., 1995. J57. 129 
disclose that under normal conditions cathepsin K (which has also been called cathepsin O), 
a cysteine protease, is abundantly expressed in osteoclasts and may be the major cysteine 
protease present in these cells. 
15 The abundant selective expression of cathepsin K in osteoclasts strongly suggests 

that this enzyme is essential for bone resorption. Thus, selective inhibition of cathepsin K 
may provide an effective treatment for diseases of excessive bone loss, including, but not 
limited to, osteoporosis, Paget's disease, hypercalcemia of malignancy, and metabolic bone 
disease. Cathepsin K levels have also been demonstrated to be elevated in chondroclasts of 
20 osteoarthritic synovium. Thus, selective inhibition of cathepsin K may also be useful for 
treating diseases of excessive cartilage or matrix degradation, including, but not limited to, 
osteoarthritis and rheumatoid arthritis. Metastatic neoplastic cells also typically express 
high levels of proteolytic enzymes fliat degrade tiie surrounding matrix. Thus, selective 
inhibition of cathepsin K may also be useful for treating certain neoplastic diseases. 
25 Palmer, et al, J. Med, Chem., 1995, 38. 3193, disclose certain vinyl sulfones which 

irreversibly inhibit cysteine proteases, such as the cathepsins B. L, S, 02 and cruzain. 
Odier classes of compounds, such as aldehydes, nitriles, a-ketocarbonyl compounds, 
halomethyl ketones, diazomethyl ketones, (acyloxy)methyl ketones, ketomethylsulfonium 
salts and epoxy succinyl compounds have also been reported to inhibit cysteine proteases. 
30 The synthesis of azatides (polyacylhydraades) as peptide mimetics has recenfly been 
disclosed by Han and Janda. J. Am. Chem. Soc. 1996. 118, 2539. 

The synthesis of N-phenyl-N'-(2-phenyloxazol-4-ylcarf)onyl)hydraade, as well as 
its N-(2,4-dinitrophenyl) derivative, have been described in Afridi. A., et al., J. Chenu Soc, 
Perkin Trans. /, 1976. 3. 315-20. Benko, A.,et al., Justus UebigsAnn. Chem., 1968. 717, 
35 148-53 describes the preparation of N-(4-ethoxycarbonylthia2ol-2-yl>N'-[2-(4- 
pyridinyl)thiazol-4-ylcarbonyllhydrazide. 
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Thus, a stiucturally diverse variety of cysteine protease inhibitors have been 
identified. However, these known inhibitors are not considered suitable for use as 
therapeutic agents in animals, especially humans, because they suffer fix)m various 
shortcomings. These shortcomings include lack of selectivity, cytotoxicity, poor solubility. 
5 and overly rapid plasma clearance. A need therefore exists for methods of treating diseases 
caused by pathological levels of proteases, especially cysteine proteases, including 
catftepsins, especially cathepsin K, and for novel inhibitor compounds useful in such 
methods. 

We have now discovered a novel class of heterocycleloketohydrazidc compounds 
10 which are protease inhibitors, most particularly of cathepsin K. 



SUMMARY OF THE INVENTION 
An object of the present invention is to provide heterocycleketohydrazide protease 
inhibitors, particularly such inhibitors of cysteine and serine proteases, more particularly 

15 such compounds which inhibit cysteine proteases, even more particularly such compounds 
which inhibit cysteine proteases of the papain superfamily, yet more particularly such 
compounds which inhibit cysteine proteases of the cathepsin family, most particularly such 
compounds which inhibit cathepsin K, and which are useful for treating diseases which 
may be therapeutically modified by altering the activity of such proteases. 

20 Accordingly, in the first aspect, this invention provides a compound according to 

Formula I. 

In another aspect, this invention provides a pharmaceutical composition comprising 
a compound according to Formula I and a pharmaceutically acceptable carrier, diluent or 
excipient. 

25 In yet another aspect, this invention provides intermediates useful in the 

preparation of the compounds of Formula I. 

In still another aspect, this invention provides methods of treating diseases in which 
the disease pathology may be therapeutically modified by inhibiting proteases, particularly 
cysteine and serine proteases, more particularly cysteine proteases, even more particularly 

30 cysteine proteases of the papain superfamily, yet more particularly cysteine proteases of the 
cathepsin family, most particularly cathepsin K. 

In a particular aspect, the compounds of this invention are especially useful for 
treating diseases characterized by bone loss, such as osteoporosis and gingival diseases, 
such as gingivitis and periodontitis, or by excessive cartilage or matrix degradation, such as 

35 * osteoarthritis and rheumatoid arthritis. 
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DETAILED DESCRIPTION OF THE INVENTION 
Hie present invention provides compounds of Formula I: 




5 I 
wherein: 

L is C2-6alkyl Ar-Co^galkyl, Het-Co-6alkyU CH(r4)NR5r6 CH(R4)Ar, 
CH(R4)OAr',orNR4R7; 

At is phenyl or naphthyl, optionally independently substituted by one or more of 

10 Ph-Co^galkyl, Het-Co-6alkyl. C i^galkyl, Ci_6alkoxy, Ph-Co^aflcoxy . Het-Co_6alkoxy, 
OH, (CH2)i-6NR*R^t 0(CH2)i-6NR^R^. C02^\ or halogen. Two Ci.6alkyl groups may 
be combined to form a S-7 membered ring, saturated or unsaturated, fused onto the Ar ring. 
Fh may be optionally substituted with one or more of Ci^galkyl, Ci^galkoxy, OH, (CR2)u 
6NR8r9, 0(ai2)i-6NR8R9. C02R', or halogen. 

IS Ar* is phenyl or naphthyl, optionally independently substituted by one or more of 

Ph-Co.6alkyl, Het-Co.6alkyl, Ci.6alkyl, Ci.6alkoxy, Ph-Co^galkoxy, Het-CQ^galkoxy, 
OH, (CH2)i.6NR8r9, 0(CH2)i.6NR^R^» or halogen. Ph may be optionally substituted 
with one or more of Ci^alkyl. Ci.6alkoxy, OH, (CH2)i.6NR*R^» 0(CH2)i.6NR8r9, 
CO2R', or halogen. Two Ci^galkyl groups may be combined to form a 5-7 membered ring, 

20 saturated or unsaturated, fused onto the Ar* ring. 

Het is a stable S- to 7-membered monocyclic or a stable 1- to 10-membered 
bicyclic heterocyclic ring, which is either saturated or unsaturated, and which consists of 
carbon atoms and from one to four heteroatoms selected from the group consisting of N, O 
and and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the 

25 nitrogen heteroatom may optionally be quatemized, and including any bicyclic group in 
which any of the above-defined heterocyclic rings is fiised to a benzene ring. The 
heterocyclic ring may be attached at any heteroatom or carbon atom which results in the 
creation of a stable stracture, and may optionally be substituted with one or two moieties 
selected from the group consisting of Ph-Co_5alkyl, Het-Co-6 alkyl, Ci^galkyl, Cj. 

30 galkoxy. Ph-Co^galkoxy, Het-Co.6alkoxy, OH, (CH2)i-6 NR8r9, 0(CH2)i-6NR^R^» 
CO2R*. Two Ci.6alkyl groups may be combined to form a 5-7 membered ring, saturated 
or unsaturated, fused onto the Het ring. Ph may be optionally substituted with one or more 
of Ci.6alkyl, Ci.6alkoxy, OH, (CH2)i-6NR8R^. 0(CH2)i.6NR8r9 CO2R*, or halogen. 
Pkeferably, such heterocycles are selected from the group consisting of the piperidinyl, 

4 
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pipeiazinyl, 2-oxopiperazinyU 2-oxopiperidinyl, 2*oxopym)lodinyl, 2-oxoazepinyl, 
azepinyl, pyrrolyl, 4-ptperidonyl, pynolidinyl, pyrazolyl, pyiazolidinyl, imidazolyl, 
triazolyl, tetrazolyl, pyridyl, pyrazinyl, pryidazinyl, pyrimidinyl, triazinyl, tetrazinyl, 
oxazolidinyl, oxazolinyl, oxazolyl, isothiazolyl, isoxazolyl, morpholinyU thiazolidinyl, 
S thiazolinyl, diiazolyl, quinuclidinyl, indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, 
benzopyranyl, benzoxazolyl, fiiryl, pyranyl, tetrahydrofiiryl, tetiahydropyranyl, thienyl, 
benzoxazolyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, thiadiazolyU and 
oxadiazolyl rings. 

WisC(0)orS02; 

10 X, Y, and Z are independently N, 0« S or CR^^, provided that at least two of X, Y 

and Z are heteroatoms and at least one of X, Y and Z is N, or one of X, Y andZ is ON» 
C=C or N=:N and the other two are CR^^ or N, farther provided that at least two of X, Y 
andZaieN; 

- indicates a single or double bond in the five-membered heterocycle; 
15 R', r1, r2, r5, r8, r9 rIO^ and r12 are independenUy H, Ci.6alkyl, C2- 

galkenyl, Ar-Co.6alkyl, or Het-Co_6alkyl; 

r3 is C3.6alkyl. Ar, Het, CH(Rll)Ar. CH(R1 l)OAr, NR^^rI^ 
CH(R11)NR12r13; or 

Y-X 

« 

20 r4, R 1 1 , and R 1 5 are independently H, C \ .galky 1, C2-6alkenyl, C3.6cycloalkyl- 

Co.6:alkyl, Ar-Co^alkyl, or Het-Co.6alkyl; 

R'' is Ci.6alkyl, Cj.galkenyU C3,6cycloalkyl-Co.6-alkyU Ar-Co.6alkyU or Het- 
Co^galkyl; R^ and R*^ may be combined to form a 3-7 membered monocyclic or 7-10- 
membered bicyclic caifoocyclic or heterocyclic ring, optionally independently substituted 
25 with 1-4 of Ci^galkyl, Ar-Co^galkyl, Het-Co.6alkyI, C^galkoxy, Ar-Co^galkoxy. Het-Co- 
galkoxy, OH, (CH2)i.6NR*R^» or 0(CH2)i-6NR8R^; 

r6 and r13 arc r14 r14c(0), r14c(S), R^^OCCO), or 
r14oC(0)Nr9cH(R15)(CO); and 

r14 is Ci^galkyl, C2-6alkenyl, Ar-CQ^galkyl, or Hct-q)_6alkyL 

30 

Compounds of Formula I wherein Z = N, X = S, and Y = CH (thiazolo) are 
preferred. More preferred are such compounds wherein W is C(0). Even more preferred 
are such compounds wherein R^ and R^ are H. 

Yet more preferred are such compounds wherein R^ is: 

35 
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O R" 
R" 

wherein: 

r16 is H or Ci^alkyl. preferably H or Me; 
5 r17 is Ci.6alkyl, C2.6alkenyl, and C3.1 icycloalkyl-Ci.6alkyl. preferably n- 

propyl, w£?.propyl, wc^pentyl, rm-butylmethyl, cyclopropylmethyl, wo-butyl, n-butyl, or 
allyl; and 

r18 is C3.6alkyl, OCs^ealkyi, Ar. Het, 0(CH2){).3Ar, or 
0(CH2)o.3Het, preferably 2-pyridinylmethoxy. 3-pyridinylmethoxy, 4-pyridinylmethoxy, 

10 ferr-butoxy, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyra2inyl, 4-tert- 

butoxycarbonylbenzyloxy, 4-carboxyben2yloxy, 3-rerr-butoxycarbonylbenzyloxy, 3- 
caxboxybenzyloxy, 2-methyl-3-pyridinybnethoxy, 6-methyl-3-pyridinylmethoxy, 
benzyloxy, 2-quinolino, 3-quinolino, 4-quinoUno, 5-quinolino, 6-quinolino, T^iuinolino, 8- 
quinolino, l-isoquinolino, 3-isoquinolino, piperidinyl, 4-methylpiperidinyl, 4- 

15 methylimidazol-5-yl. N-benzyl-pyrrolidinyl, N-methyl-pyirolidinyl, l-benzyl-S- 

methyliniidazol-4-yl, 1-piperazinyl; 3.(2-pyridyl)benzyl, 2-inethyl-3-pyridinyl, 2"methyl-4- 
pyridinyl, 6-methyl-3-pyridinyl, 4-dimethylaminoben2yloxy, 4-(4- 
morpholinomethyOphenyl, 5-hydroxymethylimidazol-4-yU 5-butyl-2-pyridinyl, 4- 
fluorophenyl, 3,4-difluorophenyl, 2-(l,8-naphthyridinyl), or 3,4-dimethoxyphenyl. 

20 Also yet more preferred are compounds of Formula I wherein Z = N, X = S, and Y 

= CH (thiazolo), W is C(0). r1 and r2 are H, and wherein L is 4-(cis-2,6-diraethylH- 
moipholmyl, N-cyclopropylmethyl-N-(2-methylpropyl)amino, 4-methyl-l-naphthyl, N- 
methyl-N-(2-methylpropyl)amino, 1-naphthyl, 5-acenaphthyl, N-cyclopropyl-N- 
cyclopropylmethylamino. N,N-bis-(2-methylpropyl)aniino, l-(l,2,3.4-tetrahydroquinolino, 

25 N-cyclopropylmethyl-N-propylamino, N-(2-methylpropyl)-N-phenylamino, 2-methoxy-l- 
naphthyl, 2-ben2yloxyphenyl, 2-benzyloxy.l-naphthyl, 9-phenanthrcnyl, 9-anthracenyl, 
phenyl, 2-(4-rerf-butoxycarbonyl)benzyloxyphenyl, 2-(4-caiboxyben2yloxy)phenyl, N- 
cyclopropylamino. 8-quinolino, N,N-bis-(cyclopiopybnethyl)amino, 4-(2,2- 
dimethylaminoethoxy)-l-naphthyU or l-(N-benzyloxycarbonylamino)-3-methyIbutyl. 

30 

The following compounds are particularly preferred embodiments of the present 
invention: 

N-[2-(cis-2,6-dimethyl-4-morpholino)thia2ol-4-ylcarbonyl]-N'-[N-(4- 
pyridinybnethoxycarbonyl)-L-leucinyl]hydrazide; 
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N-[2-[N-K:ycIopropylmethyl-N-(2-methylpropyl)amino]thia^^ 
pyridinyImethoxycarbonyI)-L-leucinyl]hydra2ide; 
N-[2-(4.methyl-l-naphthyl)thiazol-4-yIcaitonyl]-N*-[^^^ 
leucinyljhydrazide; 

5 N-[2-[N.methyl-N-(2-methylpropyl)amino]thiazol-4-ylcaitonyl]-^^ 
pyridinylmethoxycarbonyl>L-leucinyl]hydra2ide; 

N-[2-(l-imphthyl)thia2oI-4-ylcarbonyl]-N'-(N-(3-pyridi^^ 
leucinyl]hydrazide; 

N.[2<l-naphthyl)thia2ol-4-ylcaibonyl].N*-[NK2-pyridin^ 
10 leucinyljhydrazide; 

N-[2-(5-acenaphthyl)thiazol-4-ylca^bonyl]-^^-[N-(^^ 
leucinyl]hydrazide; 

N-[2-[N-cyclopropylme%l-N-(2-methylpropyl)anuno]thi^^ 
methyl-N-(4-pyridinylinethoxycaibonyl)-L-leucinyl]hydrazide; 
15 N-[2-(N-cyclopropyl-N-cyclopropyimethylarnino)thiazol-4-ylcaibonyl^ 
pyridinylinethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N-cyclopropylmethyl-N<2-methylpropyl)amino]thiazol-4-ylcarbonyU 
pyridinyliiMthoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-[N-cyclopropylmethyl-N-(2-methylpropyl)ainino]thia2ol-4-ylcaA 
20 pyridinylmethoxycarbonyl)-L-leucinyl]hydTazide; 

N-[2.[N-cyclopropyliiiethyl-N-(2-methylpropyl)amino^ 

methyl-N-(3-pyridinylmethoxycaibonyI)-L4eucinyl]hydrazide; 

N-[2-(N-<:yclopropyl-N.cyclopn>pylmethylaimno)thiazol-4.y^ 

pyridinyimethoxycarbonyl)-L-leucinyl]hydrazide; 
25 N-[2-(NK:yclopropyl-N<yclopropylmethyhmino)thiazol-4-ylcaibonyl].^^ 

(4'pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-[N,N-bis-(2-methylpropyl)amino]thiazoM.ylcarbonyl].N-[N-(2^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[N-(4-pyridinylmethoxycaiix)nyl)-L-leucinyl]-N'-.[2-[l-(l,23,4- 
30 tetrahydroquinolino)]thiazol-4-ylcarbonyl]hydrazide; 

N-[2-[N-methyl-N-(2-methylpropyl)amino]thiazol-4-ylcaibonyU 
phenyl)phenylpent-4-enoyl]hydrazide; 

N-[2-[N,N-bis-(2-methylpropyl)amino]thiazol-4.ylcaibonyl]-W^ 
pyridinyIinethoxycarbonyl>L-leucinyl]hydrazide; 
35 N-[2-(N-cyclopropyl-N-cyclopropyIiiiethylamino)thiazol-4-ylca^ 
(3-pyridinylinethoxycarbonyl)-L-leucinyl]hydrazide; 
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N-[2-(N-cyclopiopylmethyl-N-propylainino)thiazoI-4-ylcaA 
pyridinylinethoxycaibonyl)-I^leucinyl]hydnizide; 
N-[2-[N-methyl-N-(2-methylpi:opyl)amino]thia2ol-4.yl^ 
phenyl)phenyIpentanoyI]hydrazide; 

5 N-[N-(2-methylpropyl>N-(3-phenylphenyl)carbamoyl]-N^[2-(l-naph%^ 
ylcarbonyl]hydrazide; 

N-[4-methyl-2-(3-phenyl)phenylpentanoyl]-N'.[2-(l-naphthyl)thia^ 
yIcarbonyI]hydrazide; 

N-[4-methyl-2-(3-phenyl)phenylpentanoyll-N'-[2-[N-(2-meA^^ 
10 phenylainino]tbiazol-4-ylcaTbonyl]hydrazide; 

N-[2-(2-methoxy-l-naph%l)thiazol-4-ylcaibonyl]-N'-[N.^^ 
leucinyllhydiazide; 

N-(2-(2-beiizyloxyphenyl)thiazol-4-ylcarbonyI]-N*-[4-meth^^^ 
phenyl)phenylpentanoyl]hydiazide; 
15 N-[2-(2-benzyloxy-l-n^hthyl)thiazol-4-ylcaAonyl]-N^ 
L-leucinyl]hydrazide; 

N-[2-[NJ^-bis-(2-me%lpropyl)amino]thiazoM-ylcaitonyIl-N-[N-meth^^^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2.(9-phenanthrenyl)thiazol-4-ylcart)onyl]-N*-[N-(4-pyridm^ 
20 leuctnyl]hydrazide; 

N-[2-(9-anthracenyl)thiazol-4-ylcarbonyl]-N'-[N.(4^pyridm^^ 
leucinyllhydrasdde; 

N-[2-(NJ^-bisK2-inethylpropyl)aimno]thia2ol-4-ylcaibonyl] 
leucinyl)ydrazide; 

25 N.[2-[N,N-bis-(2-me%lpropyl)amino]thiazol-4.ylcai^ 
N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]-N'-[N-iiie%^^ 
leucinyl]hydrazide; 

N-[2-[N,N-bis-(2-methylpropyl)ainino]thiazoI-4-yIcarbonyl]-^^ 
Ieucinyl)hydrazide; 

30 N-[2-D4JNJ-bis-(2-metiiylpropyl)ainino]thiazol-4-ylc 
Lrleucinyl]hydrazide; 

N-[N^-bis-<2-methylpropyl)cart>amoyll-N'-[2-[N-(2-me% 
phenylamino]thiazol-4-ylcaibonyl]hydnizide; 
N-(2-phenylthiazol-4.ylcaibonyl>N'-[N.(4-pyridm^ 
35 leucinyl]hydiazide; 

N-[2^[2-(4-fm-butoxycailx)nyl)benzyloxyphenyl]thiazol^ylcaibon^ 
pyridinyImethoxycaibonyl>-L-leucinyI]hydnizide; 
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N-(2-[2-(4-carboxyben2yloxy)phenyl]thia2ol-4.ylcaibonyl>^ 
pyridinylinethoxycarbonyl)-L-leucinyl]bydrazide; 
N-[N-(4-r«rf-butoxycarbonylbenzyloxycart)onyl)-L-leucinyl]-N'-[2-[N^ 
N-phenylainino]thiazol-4-ylcarbonyl]hydrazide; 
5 N-[2-[N,N-bis-<2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N*-[N-^^ 
butoxycarbonylbenzyloxycarbonyl>L-leucinyl]hydra2ide; 
N-[N-(4H:arboxybenzyloxycaib6nyl)-L-Ieucinyl]-N'-[2-[N-(2-methylpropyl>^ 
phenylaniino]thiazol-4-ylcarbonyl]hydrazide; 
N-(N-benzyloxycan)nyl-L-leucinyl>N'-[2-[2-(4-feit- 
10 butoxycaibonyl)benzyloxyphenyl]thiazol-4-ylca]i>onyI]hydrazide; 

N-(N-benzyloxycaronyl-L-leucinyl)-N*-[2-[2-(4-carboxybenzyloxy)^^ 
ylcarbonyl]hydrazide; 

N-[N-<6-methyI-3-pyridinylinethoxycaibonyI)-I^leucinyl]-N^ 

ylcarbonyllhydrazide; 
15 N-(N-benzyloxycarbonyl-L-leucinyl)-N'-[2-(N-cyclopropyl-N- 

cyciopropylmethylainino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N<yclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N'-[N-(2- 

pyndinylmethoxycarbonyl)-L-leucinyI]bydrazide; 

N-[2-(N-cyclopropyl-N-cyclopiopylmethylainino)thiazol-4-ylcart)onyl]-hr 
20 pyridinylmethoxycarbonyl)-L-Ieucinyl]hydrazide; 

N-(N-r£rr-butoxycaibonyl-L-leucinyl)-N'-[2-(N*cyclopropyl-N- 

cyclopropylmethylaniino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N-cyclopropyl-N'^yclopropylinethylamino)thiazoI-^ 

(2-pyridinylniethoxycartx)nyl)-L4eucinyl]hydia2dde; 
25 N-[2-(2-benzyloxyphenyl)thiazoM-ylcarbonyl]-N-[N-(6-inethyl-3- 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(2-benzyloxyphenyl)thiazol-4-ylcaibonyl]-N-[N-(2-methyl-3- 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N-methyl-N-(2-methylpropyi)amino]thiazol-4-ylcaitonyl]-^ 
30 pyridinylniethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N-methyl-N-(2-me%lpropyl)ainino]thiazol-4-ylcaA 

leucinyl]hydiazide; 

N-[2-(N-cycIopropyl-N'^yclopropylii]ethylammo)thiazol-4-ylcai^ 
L-leucinyI)hydrazide; 
35 N-[2-(N-cyclopropyl-N-cyclopiopylniethylaimno)tMazol-4^ 
pyridinylmethoxycarfoonyl)-L-leucinyl]hydrazide; 
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N-IN-(3-rerf-butoxycarfx)nylbenzyloxycarbonyl)-I^leucmyl]-^ 

cyclopropylmethylamino)thiazol-4-ylcaibonyl]hydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]->r-[N-(8s|uinolinoyl)-L-leucmyllhy 

N-[N-(2-inethyl-3-pyridinylinethoxycarbonyl)-L-leucinyl]-^ 
5 ylcarbonyl]hydrazide; 

N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N'-(N-picolinoyI-l^leucinyl)hydi^ 

N--[N-(3H:aAoxybenzyloxycarbonyl)-L-leucinyl]-N'-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazol-4-ylcaxbonyl]hydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]-N'-[N-(2-^uinolinoyl)-L-l^ 
10 N-[2-(l-iiaphthyl)thiazol-4-yIcarbonyl]-hr-[N-(3-quinolinoyl)-I^leiicm^ 

N-[2-<l-naphthyl)thiazol-4-ylcaAonyll-N'-[N-(4-methylpiperi*^ 

leucinyllhydrazide; 

N-[2-(l-imphthyl)thiazol-4-ylcarbonyl]->r-[N-(4-quinolinoyl)-L-leud^ 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N-[N-(5-quinolinoyl)-L-leucinyl]h 

15 N-[2-(l-n£^hthyl)thiazol-4-ylcarbonyl]-N-[N-(7-quinolinoyI)-I^leucinyl]hyd 
N-[2-(l-naphthyl)thiazol-4-ylcaii)onyl]-N-[N-(6-quinolinoyl)-L-leucinyl]hydm 
N-[N-(l-isoquinolinoyl)-L-leucinyl]-N'-(2-(l-naphthyl)thiazol-4-ylcarbonyl]hydrazide; 
N-[N-(3-isoquinolinoyl)-L-leucinyl]-N*-[2-(l-naphthyl)thia2ol-4-ylcari>onyl)hydr^ 
N-[N-(4-methyUimdazol-5-ylcaitonyl)-L-leucinyl]-N'-[2-(l-naphthyl)thiazo 

20 ylcaibonyI]hydrazide; 

N-(N-ben2yl-L-prolinyl-L4eucmyl)-N'-(2-(l-naphthyl)thiazol-^ 

N-[N-(l-ben2yl-5-niethylimidazol-4-ylcarbonyl)-L-leucinyl]-N'-[2-(l-n^^ 

ylcaibonyl]hydrazide; 

N-[N-(3-methylisonicotinoyl)-L-leucinyl]-N'-[2-(l-naphthyl)thiazol-4^ 
25 ylcarbonyljhydrazide; 

N-[2-(N-cyclopropylamino)thia2ol-4-ylcarbonyl]-N'-[N-(2-pyridinylmethoxyca^ 
leucinyllhydrazide; 

N-[4-methyl-2-(3-phenoxy)phenylpentanoyl]-N'-[2-(l-naphthyl)thiazol-4- 
ylcarbonyl]hydrazide; 

30 N-[N-(2-benzoxazolyl>L4eucinyl]-N'-[2-(l-naphthyl)thiazol-4-ylcaibonyl]hyd^ 
N-(N-benzyloxycaibonyI-L-leucinyl)-N'-[2-[NJ»l-bis-(2rmethylpr^^ 
ylcarbonyl]bydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcaibo^ 
pyridinylmethoxycaibonyl)-L-leucinyl]hydrazide; 
35 N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thia2ol-4-ylcaibonyl]-N'^ 
pyridinylinethoxycarbonyl>L-leucinyl]hydrazide; 
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N-[2-(l-naphthyl)thiazol-4-ylcaAonyl]-N'-[N-(l-pipera^ 
leucinyllhydiazide; 

N.[4.niethyl-2-(4.phenoxy)phenylpentanoyl]-N'-I2Kl-naph%^^ 

ylcaibonyllhydrazide; 
5 N-[2-[N-bis-(cyclopropylmethyl)amino]thiazol-4-ylcarbonyll-N'-[N-(^^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 
N-[2-(N^:yclopropyl-N-^yclopropylmethylamino)thiazol-4-ylcarbonyl]-N^ 

quinolinoyl)-L-leucinyl]hydra2ide; 

N-[N-(8-quinolinoyl)-L4eucinyl]-N*-[2-(8-^umolinyl)thi^ 
10 N-(N-benzyloxycaAonyl-Weucinyl)-N'-[2-(l-imphthyl^^ 

N-[2-(N-cyclopropyl-N-<yclopropylinethylainino)thia^ 

quinolinoyl>-L-leucinyllhydrazide; 

N-(2-(NK:yclopr<H?yl-N-cyclopiopylmethylainmo)thiaw^ 

isoquinolmoyl)-L-leucinyl]hydrazide; 
15 N-[2-(N-cyclopropyl-N-cyclopropylmethylaimno)thia2ol-4-ylcarbon^ 

quinolinoyl)-L-leucinyl]hydra2ide; 

N-[2-[N-bis-(cyclopropybiiethyl)amino]thiazol-4-ylcarbonyl]-N'- 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-(N-benzyloxycaitonyl-L-b-/crf-butylalanyl)-N'-[2-(l-naphthyl)thiM^^ 

20 ylcaibonyl]hydiazide; 

N-(N-benzyloxycarbonyl-L-bH;yclopropylalanyl>N'-[2-(l-^^^ 

ylcaibonyllhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcaibonyll-N'-[N-t3"(2-pyridyl)^^^ 
leucinyllhydiazide; 

25 N-[2-[N-bis-(cyclopiopylmethyl)aminolthiazol-4-ylcaibonyll-N-(N-picol^^^ 
leucinyl)hydrazide; 

N-(N-benzyloxycaibonyl-L-leucinyl)-N'-[2-|N-bis-(cyclopiopylmethyl)^ 
ylcaibonyllhydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylnlethylamino)thiazoM-ylcarbonyl]-^^-[N-(6^ 
30 methylnicotinoyl)-Heucinyllhydrazide; 

N-[2-(N-cyclopiopyl-N-cyclopiopylniethylanuno)thiazol-4-ylcaibonyll-N'-^^ 
methyInicotinoyl)-L-leucinyl]hydiazide; 

N-[2-(N-<yclopropyl-N-cyclopiopylme%lanMno)thiazol-4-ylcarbonyll-N- 
niethylisonicotinoyl)-L-leucinyllhydrazide; 
35 N-[2-(N-cyclopropyl-N-cyclopropylniethylaniino)thiazol-4-ylcaibonyll-N-[N-(8- 
quinolinoyl)-L-leucinyl]hydiazide; 
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N-[2-[N-bisKcyclopropyliiiethyl)ainino]thiazol-4-ylcaitonyl>^ 
leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)ainino]thiazol-4-ylcaibonyll-N^ 

leucinyl]hydrazide; 

5 N-[2-[4-(2,2-dimethylaminoethoxy)-l-naphthyl]thiazol-4-ylcaibonyl]-h^^ 
qiiinolmoyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopn>pyl-N-cyclopropylmethylainino)thiazol-4-ylcarbonyll 
quinolinoyl)-L-leucinyI]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)amino]thia2ol-4-ylcaibonyl]-N-[N-(6- 
10 L-leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)amino]thiazol-4-ylca]i)onyl]-N'-<N^ 
leucinyl)hydrazide; 

N-(N-benzyloxycarbonyl-l^noivalinyl)-N'-(2-(l-naphthyl)thia^ 
N-(N-benzyloxycarbonyl-L4soleucinyl)-N'-[2-(l-naphthyl)thiazol^ 
15 N-[N-(4-dimethylammomethylben2oyl>L-leucinyll-N*-[2-(l-naphth^ 
ylcarbonyl]hydrazide; 

N-(N-ben2yloxycarbonyl-L-norleucinyl)-N'-[2-(l-naphthyl)thiazol-4- 
ylcarbonyl]hydrazide; 

N-[N-(4-dimethylaminomethylbenzyloxycarbonyl)-L-leucinyl]-N'-[2-(l-naphthyl)A 
20 4-ylcarbonyl]hydrazide; 

N-(N-ben2yloxycaAonyl-L-norvalinyl)-N*-[2-(2-benzyloxyphenyl)thia2ol^ 
ylcarbonyl]hydrasdde; 

N-[2-(N-cyclopropyl-N-^yclopropylmethylainino)thiazol-4-ylcaibonylJ-^^ 
methylimidazol-S-ylcarbonyl)-I^leucinyl]hydrazide; 
25 N-[N-[4-(4-morpholinomethyl)benzoyll-Ueucinyl]-N'-[2-(l-nap 
ylcarbonyl]hydrazide; 

N-[N-(2-methylnicotinoyl)-L-leucinyl]-N'-[2-(l-naphthyl)thiazol-4-ylcarbonyl]hydra2W^ 
N-[N-(6-methylnicotinoyl)-L-leucinyl]-N'-[2-(l-naphthyl)thiazol-4-ylcari)onyl]hydraa 
N-(N-b-re/t-butoxycarbonyl-L-r€rf-butylalanyl)-Nr-[2-(N-cyclopropyl-N- 
30 cyclopropylniethylainino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-G^-cyclopropyl-N-cyclopropyliriethylamino)thiazol-4-ylcarbonyl]-hr-^^ 
quinoIinoyl)-Lrb-/eit-butylalanyl]hydrazide; 

N-[N-(4-methylimidazol-S^ylcarbonyl)-L-a]lyIglycinyl]*N'-[2-(l-naphthyl)^ 
ylcaibonyllhydrazide; 
35 N-[N-(4-methyliinidazol-5-ylcarbonyl)-L-b-rerr-butyldanyl]-N'-P^ 
ylcaibonyl]hydrazide; 
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N-[2-(N-<yclopiopyl-N-^yclopiopyIinethylamino)thiazol-4-yl^ 
methylinudazol-S-yIcarbohyl)-I^b>/^rt-butylalanyl]hydrazide; 
N-[2-(l-iwphthyl)thiazoM-ylcari)onyl]-N'-(N-picolmoyl-L-b-f^n-butyl^^ 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(8-quinolinoyl>^^ 
5 butylalanyljhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-(N-picolinoyl-I^aUylglycm^ 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-(N-picolinoyl-L-b-cyclopropylala^^ 
N-[N-(6-methylnicotinoyl>L-b-cyclopropylalanyl]-N'-[2-(l-naph%l)thiaz^ 
ylcarbonyl]hydrazide; 
10 N-[NK4-methyIiinida2ol-5-ylcarbonyl)-L-b-cyclopro^ 
4-ylcarbonyl]hydrazide; 

N-[2-(l-n^hthyl)thiazol-4-ylcaAonyl]-N'-[N-(8-quinolinoyl^^ 
cyclopropylalanyljhydrazide; 

N-[N-(6>methyInicotinoyl)-I^b-/m-butyIalanyl]-N'-[2-(l-naphthyl)thiu^ 
15 ylcarbonyljhydrazide; 

N-[2-(NH:yclopropyl-N-cyclopropylmethylainino)thiazol-4-ylcarbonyl]-hr-(N-p 
L-b-r€/t-butylalanyl)hydrazide; 

N-[2-(N'^yclopropyl-N-cyclopropylmethylammo)ihiazol-4-ylcarbonyll-^ 

isoquinolinoyl)-L-b-^eit-butylalanyl]hydrazide; 
20 N-(N-te/t-butoxycarbonyl-L-b-cyclopropylalanyl)-N'-(2-(NK:yclopropyl-N- 

cyclopropylmethylainino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N<yclopropylmethyl-N-propylamino)thiazol-4-ylcaTbonyl^ 

pyridinylinethoxycarbony]>-L-leucinyl]hydrazide; 

N-[N-(6-methyInicotinoyl)-I^dlyIglycinyl]-N'-[2-(l-naphthyl)thi^ 
25 ylcarbonyljhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(8-quinoUnoyl)-L-allylglycm^^ 

N-[2-(l-naphthyl)thia2ol-4-ylcaibonyl]-N'-[N-(2-quinolinoyl)-L-b- 

cyclopropylalanyl]hydrazide; 

N-[N-(3-isoquinolinoyl>-L-b-cyclopropylalanyl]-N'[-[2-(l-naphthyl)thiazol-4- 
30 ylcarbonyljhydrazide; 

N-[N-(l-isoquinolinoyl)-L-b-cyclopropylalanyl]-N'-[2Kl-naph%l)thi 
ylcarbonyl]hydra^de; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(7-quinolinoyl)-I^^ 
cyclopropylalanyllhydrazide; 
35 N-[2-(N-cyclopropyl-N-cyclopropylinethylainino)thiazol-4-ylcarbonylJ-^^^ 
quinolinoyl)-L-b-cycIopropylalanyl]hydrazide; 
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N-[2>(N-<yclopiopyI-N<yclopropylmethylainino)thiazol-4-yIcaibo 
methylimidazol-5-ylcarbonyl)-L-b-cycIopropyldanyl]hydra2ide; 
N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazoI-4-ylcaibonyI>^ 
isoquinolinoyI>L-b-cyclopropylalanyl]hydrazide; 
5 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thia2ol-4-ylcaAonyU 
inethylnicotinoyl)-L-b-cyclopropylalanyl]hydrazide; 
N-[N-(4-raethyUniida2ol-5-ylcarbonyl)-L-norleucinyl]-N'-[2-(l-naphthyl)A^ 
yIcaibonyl}hydrazide; 

N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N'-(N-picoIinoyl-l^nori^^ 
10 N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N*-[N-(8-quinolinoyl)-^ 
N-[2-(N-cyclopropyl*N-cyclopropylmethylainino)thiazol-4*y^^ 
quinoIinoyI>-L-b-cyclopropylaIanyI]hydiazide; 

N-[2-(N-cyclopropyl-N-cyclopropylme%lamino)thia2ol-4-ylcaibonyl]-^^ 

isoquinolinoyI)-L-l>cyclopropylalanyl]hydrazide; 
15 N-[2-[N-cyclopropyl-N-(2-me%lpropyl)amino]thiazol-4-ylcarbonyl]-N*-[N-(^ 

pyridinylniethoxycarbonyl)-L-leucinyl]hydrazide; 

N-(N-/e?t-butoxycarbonyl-L-leucinyl)-N'-[2-[N-cyclopropyl-N-(2- 

methylpropyl)ainino]thiazol-4-ylcarbonyl]hydra2ide; 

N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]->r-[N-(7-quinolinoyl)-I^b-f^^ 
20 butylalanyljhydrazide; 

N-[2-(l-naphthyl)thia2oM-ylcarbonyl]-N'-[N-(2-quinolinoyl)-I^^ 

butylalanyl]hydrazide; 

N-[N-(l-isoquinolinoyl>l^b-/m-butylalanyl]-N*-[2-(l-naphthyl)thiazol-4- 
ylcarbonyl]hydrazide; 
25 N-[NK3-isoquinolinoyl)-L-b-/m-butylalanyl]-N'-[2-(l-naphthyl)A 
ylcart>onyl]hydrazide; 

N-[N-(6-methylnicotinoyl)-L-norleucinyl]-N'-[2-(l-naphthyl)thiazol-4- 
ylcarbonyl]hydrazide; 

N-[2-(l-naphthyi)thia2ol-4-ylcarbonyl]-N'-[N-(7-quinolinoyl)-L-norleucinyl]^^^ 
30 N-(2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(2-quinolinoyl)-L-norlcu^ 
N-[N-(l-isoquinolinoyl)-L-norleucinyl]-N*-[2-(l-n2q)hthyI)th^ 
N-(N-(3-isoquinolinoyl)-L-norlcucinyl]-N'-[2Kl-naphthyl)t^ 
N-[2-(N-cyclopropyl-N-^yclopropylmethylainino)tWazoI-4-ylc^ 
hydToxyinethyUinidazol^ylca]tonyl)-I^b-cyclopropylalanyl]hy 
35 N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcarbonyl]-l^^ 
quinolinoyl)- L-b-cyclopropylalanyl]hydiazide; 
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N-[2-(N-cyclopropyl-N<yclopropylmethylaniino)thiazol-^^ 

methylnicotinoyl)-L-b-terf-butylalanyl]hydrazide; . 

N-l2-[N<yclopropyl-N-(2-methylpiopyl)ainino]thiazol-4-ylc^ 

methylimida2ol-5-ylcarbonyl)- L-b-cydopropylalanyl]hydrazide; 
5 N-[2-[N-^yclopropyl-N-(2-methylpropyl)ainino]thiazol-4-yl^ 

quinolinoyl)-L-b-cyclopropylalanyI]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazoi-4-ylcaibonyl]-^^ 

methylnicotinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-I2-(l-naphthyl)thiazol-4-ylcart)onyl]-N'-[NK8-quinolinoyl)gty^^ 
10 N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N-[NK8-quinolinoyl)-L^^ 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl].N'-[N-(2-<iuinoBnoyl^^ 

N-[2-<l-naphthyl)thia2ol-4-ylcaibonyll-N*-(N-picoiinoyl-L-norv 

N-[2Kl-naphthyl)thia2ol-4-ylcaibonyl]-N'-[N-(6-nwthylm^^ 

norvalinyl]hydrazide; 
15 N-I2-(l-naph%l)thiazol-4-ylcaibonyll-N'-[N-(4-methyliim 

norvalinyl]hydrazide; 

N-[2-(l-n^hthyl)thiazol-4-ylcarbonyl]-N-[N<14soquinolinoyl)-L^^ 

N-[2Kl-naphthyl)thia2ol-4-ylcarbonyl]-N*-(N<3-isoquinolinoyl>^^ 

(IS, rS)-N, N-bis-I4-[l-(N-benzyioxycarbonylamino)-3-methylbutyllthiaTO 

20 ylcarbonyl]hydrazide; 

N-[2-[N-cyclopn)pyl-N-(2-methylpropyl)amino]thiazoI-4^^ 
methylnicotinoyl)-l^b-rcrr-butylalanyl]hydra2ide; 
N-[2-[N-<yclopropyl-N-(2-methylpropyl)aminolthia2ol-4^^ 
methylinridazol-5-ylcarbonyl>L-b-?m-butylalaiiyI]hydraz*i^^ 

25 N-[2-(N-cyclopropyl-N-cyclopTopylmethylamino)thiazol-4-ylcaibonyU^^ 
isoquinolinoyl)-L-b-fm-butylalanyl]hydrazide; 
N-[N-(5-butylpicolinoyl)-L-b-ferf.butylalanyl]-N''[2KN-cycto^^ 
cyclopropylinethylainino)thiazol-4-ylcarbonyl]hydrazide; 
N-(2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcar^ 

30 methylpicolinoyl)-L-b-terf-butylalanyl]hydrazide; 

N-[2-(N-cyclopropyl-NK:yclopropylme%lamino)thia2ol-4-ylc^^ 
fluorobenzoyl)-L-leuciiiyl]hydrazide; 
N-(N-(4-fluorobeiizoyl)-l^leucinyll-N'42-(l-naphthyl)th^ 
N-[2-(l-naph%l)thiazol-4-ylcarbonyl]-N'-[NK2-pyridmyl^ 

35 butylalanyljhydrazide; 

N-[N-(2-methyl-3-pyridinylmethoxycaibonyl>L-b-rm-butylalanyl]-N'- 

naphthyl)thiazol-4-ylcaibonyl]hydiazide; 
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N-l2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-lN-{2-pyrid^ 
cyciopropylalanyllhydrazide; 
N-lN-(2-inethyl-3-pyridmylinethoxycaibonyl>L-b-c^^^ 
nJ^)hthyI)thia2ol-4-ylcaibonyl]hydra2ide; 
5 N-[N-(6-methyl-3-pyridinylmethoxycaitonyl>L-b-cyclopropylal^ 
iiaphthyl)thiazol-4-ylcaibonyl]hydrazide; 

N-[N-(6-methyl-3-pyridmylmethdxycarbonyl>I^b-ren-butylalanyl]->^ 
naphthyl)thia2ol-4-ylcarbonyl]hydra2ide; 
N,N'-bis-[2-(l-n^hthyl)thiazol-4-ylcarbonyllhydrazide; 
10 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcar^ 
naphthyridinoyl)]-L-b-cyclopropylalanyl]hydiazide; 
N-[2.[N^:yclopropyl-N-(2-methylpropyl)ainmo]thi^^ 
difluorobenzoyl)- L-b-cyclopropylalanyl]hydrazide; 
N-[2-[N-cyclopropyl-N-(2-methylpropyl)aminolthiazol-4-^^^ 
15 flluorobenzoyl)-L-leucinyl]hydrazide; 

N-[N-(5-butylpicolinoyl)-L-leucinyl]-N*-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)tiiiazol-4-ylcarbonyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)aminolthiazol-4-ylcarbonyl]-N'^ 

dimethoxyben2oyl)-L-leucinyl]hydrazide; 
20 N-[2-[N-^yclopropyl-NK2-methylpropyl)aiiiino]thiazol-4-ylcari^ 

difluoiobenzoyl)-L-b-reit-butylalanyllhydrazide; 

N-[2-[N-K7clopropyl-NK2-methylpropyl)aiiiinolthiaM 

diniethoxybenzoyl)-L-b-reit-butylalanyl]hydra2ide; 

N-[N-(5-butylpicolinoyl>L-b-rcrt-butyldanyl]-N*-[2-(N-cyclopro^^ 
25 cyclopropylmethylainino)thiazol-4-ylcaibonyl]hydrazide; and 

N-[2-[N-cyclopropyl-NK2-methylpropyl)ainino]thiazoI-4-ylcaibon^ 

methylpicolmoyl)-L-b-rcrt-butylalanyl]hydrazide. 

Most particularly piefened compounds of the present invention include: 
30 N-[2-[N-cyclopropylmethyl-N-(2-methylpropyl)aminolthia^^ 
pyridinyhnethoxycarbonyl)-L-leucinyi]hydrazide; 
N-[2-(4-methyl-l-naphthyl)thiazol-4-ylcaibonyll.N'-[N-^^^ 
leucinyl]hydiazide; 

N-[2-[N-methyl-N-(2-methylpropyl)anuno]thiazol-4-ylcarbonyl]-^^^ 
35 pyridinylniethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2Kl-naphthyl)thia2ol-4-ylcarbonyl]-N-[NK3-pyridinylniethoxycaA 

leucinyl]hydrazide; 
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N-[2-(l-imphthyl)tWazol-4-ylcaibonyll-N'-[N-(2-pyridinyln^ 
leucinyl]hydrazide; 

N-[2-(5-acenaphthyl)thia2ol-4-ylcaitonyl]-N'-[N-(4-pyridiny^ 
leucinyl]hydrazide; 

5 N-[2-[N-^yclopropylmethyl-N-(2-mcthylpropyl)amino]thia2ol-4-ylcarbo 

methyl-N-(4-pyridinylmethoxycarbonyl)-I^leucinyl]hydra2ide; 

N-E2-(N-cyclopropyl-N-cyclopropylmethylaraino)thiazo^4-ylca^bonyl]-^^^ 

pyridinylmethoxycarbonyl)-L-leucinyllhydrazide; 

N-[2-[N'<yclopropylmethyl-N-(2-methyIpropyl)ainino]thia2ol-^ 
10 pyridinylinethoxycarbonyI>-L-leucinyl]hydrazide; 

N-[2-[N-^clopiopylmethyl-N-(2-methylpropyl)aimno]t^^ 

pyridinyimethoxycart)onyl)-L-leucinyl]hydra^de; 

N-[2-[N-^clopropylmethyl-N-(2-methylpropyl)amino]thia2ol^ 

methyl-N-(3-pyridinyImethoxycarbonyl)-L-leucinyl]hydrazide; 
15 N-[2-0^-cyclopropyl-N-cyclopropylmethylamino)thia2ol-4-ylcarbonyll-N-[N^ 

pyridinylmethoxycarbonyl)-L-leucinyllhydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylnielhyIamino)thiazol-4-ylcarbonyl]-N'-[N-^^ 

(4-pyridinylinethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-[N,N-bis-(2-methylpropyl)amino]thia2ol-4-ylcarbonyl]-N'-[N-(2^ 
20 pyridinybnethoxycaibonyl)-L-leucinyl]hydrazide; 

N-[NK4-pyridinylniethoxycaibonyl)-l^leucinyll-N'-[2-[l^ 

tetFahydioquinolino)]thiazol-4-ylcaibonyI]hyd]mide; 

N-[2-[N,N-bis-(2-methylpropyl)aininolthiazol-4-ylcarbon^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
25 N-[2-(N-cydopropyl-N-cyclopropylmethylamino)thia2ol-4-ylcarbonyl]-N-[N-meth^ 

(3-pyridinybnethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropylmethyl-N-propylamino)thiazol-4-ylcarbonyl]-N*-[N-(3- 

pyridinylmethoxycarbonyl>-L-leucinyl]hydrazide; 

N-[2-(2-benzyloxy-l-naphthyl)lhiazol-4-ylcaitonyll-N'-[N-(4-pyridinylmeA^ 
30 L-leucinyl]hydrazide; 

N-[2-[NJ4-bis-(2-methylpropyl)aniino]thiazol-4-ylcaibon^ 
pyridinylinethoxycarbonyl)-L-leucinyl]hydrazide; 
N-[2-(9-phenanthrenyl)thiazol"4-ylcaitonyl]-N*-[N-(4-py^ 
leucinyl]hydrazide; 

35 N-[2-[N,N-bis-(2-metfiylpropyl)ainino]thiazol-4-ylcarbonyl]->r-(-tert-butox^ 
leucinyOydrazide; 



17 



wo 98/48799 



PCTAJS98/08740 



N.[2-[NJ4-bis-(2-inethylpropyl)aininolthia2ol-4-y 
leucinyOhydxazide; 

N-I2-[NJ4-bis-(2-inethylpropyl)aminolthiazol-4-ylca^ 

L-leucinyllhydrazide; 
5 N-[2-[2K4-'«^-butoxycarbonyl)ben2yloxyphenyllthia2ol-4-ylcarbon^^^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-[2-(4-carboxybenzyloxy)phenyl]thiazol-4-ylcarbonyl]-N*-[N-(4- 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[N-(4-r«rr-butoxycaitonylbenzyloxycarbonyl)-L-leucinyl]-N'-[2-[^^ 
10 N-phenylainino]thiazol-4-ylcaibonyl]hydraade; 

N42-[N^-bis-(2-niethylpropyl)aiiiino]thiazol-4-ylcaA 

butoxycarbonylbenzyloxycaibonyO-L-leucinyllhydrazide; 

N-lN-(4^aiboxybenzyloxycarbonyl)-I^leucmyll-^ 

phenylaininolthiazol-4-ylcaibonyllhydra2ide; 
15 N-[NK6-methyl-3-pyridinylinethoxycarbonyl)-Weucinyl]-N'-^ 

ylcarbonyl]hydrazide; 

N-(N-benzyloxycarbonyl-L-leucinyl)-N'-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 

N42-(N-cyclopropyI-N-^yclopropylmethylamino)thiazol-4-ylcarbonyl]-^^ 
20 pyridinylmethoxycarbonyl)-L-leucinyllhydrazide; 

N-[2-(N-cyclopropyl-N-^yclopropylmethylamino)thiazoI-4-ylc^ 

pyridinylinethoxycaibonyl)-L-leucinyl]hydraride; 

N-(N-fm-bmoxycarbonyl-l^leucinyl)-N-[2-(N-<yclopropy 

cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 
25 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-^ 

(2-pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-(2-benzyloxyphenyl)thiazol-4-ylcarbonyl]-N'-[N-(6-methyl-3- 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N42-(2-benzyloxyphenyl)thiazol-4-ylcarbonyl]-N'-[N-(2-niethyl-3- 
30 pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N-methyl-N-(2-niethylpropyl)amino]thiazol^^ 

pyridinylmethoxycaibonyl)-L-leucinyl]hydra2ide; 

N-[2-[N-methyl-N-(2-methylpropyl)amino]thiazol-4-ylcaA 

leucinyl]hydiazide; 
35 N-[2-(N-cyclopropyl-N-cyciopropylinethylaiiuno)thiazol-4-ylc^ 

L-leucinyl)hydiazide; 
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N-[2-(N-cyclopropyl-N-cyclopropyliiiethylamino)thia^^ 
pyridinylniethoxycarbonyI>L-leucinyllhydrazide; 
N-IN-{3-te/t.butoxycarix)nylbenzyloxycaibonyl>^^ 
cyclopropylmethylamino)thiazol-4-ylcaibonyllhyd^ 
5 N-I2-(l-naphthyI)thiazol-4-ylcaibonyll-N'.[N-(8-quinolm^^ 
N-[N-(2-methyl-3-pyridinylmethoxycaibonyl).Meuc^^^ 
ylcarbonyl]hydrazide; 

N-[2Kl-naphthyl)thia2ol-4-ylcarbonyll-N*-(N-picolmoy^^ 
N-[N-(3-carboxybenzyloxycarbonyl)-L-leucmyll-N*-[2-(NK:ycloprop^^^^ 
10 cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydra2ide; 
N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]-N'-[N-(2-qm^^ 
N-I2-(l-naphthyl)thiazol-4-ylcaAonyl]-N*-[N.^^^ 
N42Kl-n^hthyl)thia2ol-4-ylcaibonyll-N'-tN-(4-methy^ 

leucinyllhydrazide; 

15 N-I2-(l-naphthyl)thia2ol-4-ylcarbonyll-N'-[N-(4-quinolinoyl^^^^ 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-IN-(5-quinoUnoyl)-L-leud 
N-[2Kl-naphthyl)thiazoM-ylcarbonyl]-N'-[N-(7-quinolinoyl)-L4eucinyU 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N<6-quinolinoyl)-L-leuciny^ 
N-tN-(l-isoquinolmoyl)-L-leucinyl]-N'-[2>(l-naphthyl)^^ 

20 N-[N-(3-isoquinolmoyl)-L4eucinyl]-N'-[2-(l-naphthyl)A^ 
N-[NK4-methyliinidazol-5-ylcarbonyl)-L4cucinyll-N^ 
ylcarbonyllhydrazide; 

N-[N-(l-benzyl-5-methyliinidazoi.4-ylcarbonyl)-^^^^ 

ylcarbonyllhydrazide; 
25 N-lN-(3-me%lisoiiicotinoyl)-L-leucinyl]-N'-l2K^naphthyl)^ 

ylcarbonyllhydrazide; 

NKN-benzyloxycaibonyl-L-leucinyl)-N'-[2-[N,N-bis-(2-mcth^ 
ylcarbonyllhydrazide; 

N-I2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcaibonyll-N*-^^^ 
30 pyridinylmethoxycarbonyl)-L-leucinyllhydrazide; 

N-[2-[N-cyclopropyl-N-(2-niethylpropyl)aininolthia2ol-4-ylcaibonyl^^^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-l2-(l-naphthyl)thiazol-4-ylcaibonyll-N'-[N-(l-piperazinecarbonyl)-l^ 

leucinyllhydrazide; 

35 N-[2-tN-bis-(cyclopropylmethyl)amino]thiazol-4-ylcarbonyl]-N'-lN-(2- 
pyridinylmethoxycarbonyl)-L-leucinyllhydrazide; 
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N-[2-(N-cyclopropyl-N-cyclopropylniethylainino)thu^ 
qumoUnoyl>L-leucinyllhydrazide; 
N-[N-<8-quinolinoyl)-L-leucinyll-N'-l2K8-qum^^ 
N-(N-beiizyloxycaibonyl-L-leucinyl)-N'.[2-(l-napht^^^^ 
5 N-[2-(N-cyclopropyl-N-cyclopn)pylmethylanuno)te 
quinolinoyl)-L-leucinyl]hydrazide; 
N-[2-(N-cyclopropyl-N-cyclopropylinethylammo)thia2»^ 

isoquinolinoyl)-L-leucinyl]hydra2ide; 
N-[2-(N-cyclopropyl-N<yclopropylmethylamino)thiazol-4-y 

10 quiiiolinoyl)-L-leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylinethyl)ainmolthiazol-4-ylca^ 

pyridmylinethoxycaibonyl)-L-leucinyIlhydrazide; 

N-(N-benzyloxycarbonyl-L-b-rtfit-butylalanyl)^^^ 

ylcarbonyilhydiazide; 
15 N-(N-beii2yloxycarbonyl-I^b-cyclopiopylalanyl>N'-[2-( 

ylcarbonyllhydrazide; 

N-I2-(l-naphthyl)thiazol-4.ylcarbonyl]-K.[N-[3-(^^^^ 
leucinyllhydrazide; 

N-[2-[N-bis-(cyclopropylmethyi)amino]thiazol-4-ylca^^ 

20 leucinyl)hydrazide; 

N-(N.benzyloxycaibonyI-L4eucinyl)-N*-I2-[N.bisKc^^^ 
ylcaibonyllhydra^de; 

N-[2-(N-cyclopropyl-NK:yclopiopylmethylainino)thiazol-^^ 
methylnicotinoyl)-L-leuciiiyl]hydra2ide; 
25 N-I2-G^-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylc 
methyUsonicotinoyl)-L-leucmyl]hydrazide; 

N-[2-G^-cyclopropyl-N-cyclopropylmethylainino)thiazol-4-ylcart)on^ 
quinolinoyl)-L-leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)amino]thia2ol-4-ylcarbonyl]-N^ 

30 leucinyllhydrazide; 

N-l2-[N-bisKcyclopropylinethyl)aininolthiazol-4-ylc 

leucinyllhydrazide; 

N-[2-[4K2,2-^methylaminoethoxy)-l-naphthyl]thiazol-4-yk 

quinolinoyl)-L-leucinyllhydrazide; 
35 N-[2-0^-cyclopropyl-N-cyclopropylniethylaniino)thiazol-4-ylcaibonyl]-N 

quinolinoyl)-L-leucinyl]hydrazide; 
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N-[2-[N-bis-(cyclopropylinethyl)ammolthiazol-4-ylca^^ 
L-leucinyl]hydiazide; 

N-I2-IN-bis<cyclopropylmethyl)amino]thiazol-4-ylca^ 

leucinyl)hydrazide; 
5 N-(N-benzyloxycarbonyl-L-noi^alinyl)-N'-[2-(l-naphthyl)thiM^^ 

N-(N-benzyloxycarbonyl-L-isoleucinyl)-N'-[2Kl-naphthyl)thiazol-^^^^ 

NKN-benzyloxycaibonyl-L-norleucinyl)-N'-[2-(l-naphthyl)^ 

ylcarbonyl]hydrazide; 

N.[NK4Klimethylarainomethylbenzyloxycarbonyl)-L4eucinyl]-N'-[2-( 

10 4-ylcarbonyl]hydra2ide; 

N-(N-benryloxycaibonyl-L-norvalinyl>N'-[2-(2-bcnz^^^^ 

ylcarbonyllhydrazide; 

N-I2-(N-cyclopropyl-N'^yclop«>pylinethylamino)thiazol-^^ 
methyliniidazol-5-ylcaibonyl)-L-leucinyl]hydrazide; 
15 N-[N-[4-(4-morpholinomethyl)benzoyll-L-leucinyl]-N'42-(l-na^ 
ylcarbonyllhydrazide; 

N-IN-(6-methylnicotinoyl)-Meucinyl]-N'-[2-(l-naphthyl)thiazol-4-yk 
N-(N-b-r«n-butoxycarbonyl-L-rerr-butylalanyl)-N*-[2-(N-cyclopropyK^^ 
cyclopropylmethylainino)thiazol-4-ylcarbonyl]hydrazide; 
20 N-[2-(N-cyclopropyl-N-cyclopropylinethylainino)thiazol-4-yIcaA^ 
quinolinoyl)-L-b-rert-butylalanyl]hydrazide; 
N-IN-(4-methyUmidazol-5-ylcarbonyl)-I^allylglycinyU 
ylcarbonyllhydrazide; 

N-[N.(4-inethyliinidazol-5-ylcarbonylVL-b-ferr-butylalM^^^ 

25 ylcarbonyllhydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylniethylamino)thiazol-4-ylcarbonyll-N*-[^^ 

methylunidazol'5-ylcarbonyl)-L-b-f«rf-butylalanyllhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcaibonyll-N'-(N-picolinoyl-L-b-fcrt^^^ 

N-l2<l-naphthyl)thiazol-4-ylcarbonyll-N'-IN-(8-quinolinoyl)-^^ 

30 butylalanyl]hydrazide; 

N-[2-(l-naph%l)thiazol-4-ylcaibonyl]-N'-(N-picolinoyl-L-aU^^ 

N-[2-(l-naphthyl)tMazol-4-ylcarbonyl]-NXN-iricolinoyl-L-b-cyc^^^ 

N-[NK6-nie%lnicotinoyl)-L-b-cyclopropylalanyll-N'-[2-(l-naphthyO^^ 

ylcarbonyllhydrazide; 
35 N-[N-(4-methylimidazol-5-ylcarbonyl>L-b-cyclopropylalanyl].N'-[2.(l^ 

4-ylcaibonyl]hydrazide; 
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N-[2-(l-naphthyl)thiazol-4-ylcaibonyll-N'-[N-(8-quiM^^ 

cyclopropylalanyllhydrazide; 

N.[N-(d-methyMcotinoyl)-L-b-ferf-butylalanyl]-N'^ 

ylcarbonyljhydrazide; 
5 N-[2-<N-cyclopropyl-N-cyclopn)pylmethylamino)thia2ol-4^^ 
L-b-reft-butylalanyl)hydra2ide; 

N-t2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcari)onyl^ 
isoquinolinoyl)-L-b-rfi/t-butylalanyl]hydrazide; 
N-(N-rert-butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-(N-cyclo^^ 
10 cyclopropybnethylamino)thiazol-4-ylcaibonyllhydia2ide; 
N-[2-(N<yclopropylmethyl-N-propylaniino)thia2ol-4-ylcaA 
pyridinylinethoxycaibonyI)-L-leucinyllhydrazide; 
N-[N-(6-methyWcotinoyl)-L-allyIglycinyl]-N*-[2-(l-i^^^ 

ylcarbonyllhydia:ude; 
15 N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(8-quinolinoyl)-L-allylgty^ 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(2-quinolmoyl)-L-b- 
cyclopropylalanyllhydrazide; 

N-[N-(3-isoquinolinoyl)-L-b-cyclopropylalanyll-N' [-[2-( l-naphthyl)thiazol-4- 

ylcarbonyUhydrazide; 
20 N-[N-(l-isoquinolinoyl)-L-b-cyclopropylalanyl]-N'-[2-(l-nq)hthyl)t^ 

ylcaibonyl]hydrazide; 

N-[2-(l-naphthyl)thia2ol-4-ylcaibonyl]-N*-(N-(7-quinolinoyl^^^ 
cyclopropylalanyllhydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylniethylanMno)thiazol-4-ylcaibonyl>^^^ 
25 quinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropyInicthylaniino)thiazol-4-ylcarbonyll-N-[N^ 

methylimidazol-5-ylcarbonyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(NK:yclopropyl-N-cyclopropylniethylamino)thiazol-4-ylcarbonyll-N-[N-(3- 

isoquinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 
30 N-[2-(N<yclopropyl-N-cyclopiopylinethylaniino)tWazol-4-y^^^ 

methytoicotinoyl)-L-b-cyclopropylalanyl]hydiazide; 

N-[N-(4-methylimidazol-5-ylcaIbonyl)•L.^o^leucinyl^^^42-(l-^aphA^^^ 

ylcarbonyllhydrazidc; 

N-[2-(l-naphthyl)diia2ol-4-ylcarbonyl]-N'-(N-picolinoyl-L-norleucinyl)hydrazide; 
35 N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N'-[N-(8-quinolinoyl)-L-norleucinyl]hydra^ 
N42-(N-cyclopropyl-N-cyclopropylnriethylamino)Uiia2ol-4-ylcarbonyl]-N'-[N-(2- 
quinolinoyl)-L-b-cyclopropylalanyllhydrazide; 
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N-[2-(N-cyclopropyl-NK;yclopiopylmethylainino)th^ 
isoquinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 
N-[2-[N^clopropyl-N-(2-methylpropyl)aiiiino)thi 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
5 N-(N.feJt.butoxycaibonyl-L-leucinyl)-N'-[2-[N^ 
methylpropyl)ainino]thiazol-4-ylcarbonyl]hydrazide; 
N-[2Kl-naphthyl)thiazol-4-ylcarbOnyl]-N-[N-(7-quinolinoyO^^^ 

butylalanyllhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]-K-[N-(2-^umo^^^^ 

10 butylalanyllhydrazide; 

N-IN-(l-isoquinolinoyl)-l^b-rcit-butylalanyll-^^ 

ylcaibonyllhydiazide; 

N-[N-(3-isoquinolinoyl)-L-b-teit.butylalanyl]-N'-^^^^ 

ylcaibonyUhydrazide; 
15 N-[N.(6-methylnicotinoylVL-norleucinyll-N'-[2^ 

ylcaibonyl]hydraade; 

N-[2Kl-naphthyl)thiazol-4-ylcaibonyl]-N'-lN-(7^quinolinoy« 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[NK2-quinolinoyl)-L^^^ 
N-[N-(14soquinolinoyl)-L-norleucinyl]-N'-[2-(l-naphthyl)^^^ 
20 N-[N-(3-isoqumolinoyl)-L-norleucinyl]-N'-[2-(l-^^^ 

N-[2-(N-cyclopropyl-N-cyclopiopylmethylainino)tMazol-^^ 
hydroxymethylinuda2ol-4-ylcaibonyl>L-b<yclopro^^ 
N-[2-[N-cyclopiopyl-N-(2-methylpropyl)aniinolthiazol^^ 
quinolinoyl)- L-b-cycIopropylalanyllhydrazide; 
25 N-I2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-y 
methylmcotinoyl>-L-b-rfin-butylalanyl]hydrazide; 
N-[2-[N-cyclopropyl-N-(2-metbylpropyl)amino]thia2ol-4-ylcaibonyl]-K 
methyIinudazol-5-ylcarbonyl)-L-b-cyclopropylalanyl]hydrazide; 
N-[2-[N-cyclopropyl-N-(2-methylpropyl)aininolthiazol-4-ylcai^ 
30 quinoUnoyl)- L-b-cyclopropylalanyl]hydrazide; 

N.[2.[N-cyclopropyl-N-(2-methylpK)pyl)ainmolthi^^ 
methylnicotinoyl)- L-b-cyclopropylalanyllhydrazide; 
N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]-br-IN-(8-qum^^^ 
N-[2<l-iiaphthyl)thiazol-4-ylcaibonyll-N'-[N<8Hiuinota^^ 
35 N-[2-(l-naphthyl)thia2oM-ylcarbonyll-N'-[NK2-qumolinoyl>^^ 
N-l2-(l-naphthyl)thiazol-4-ylcaibonyl]-K-(N-picoh^^ 
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N-I2-(l-naphthyl)thia2oM-ylcarbonyl]-N'-[N-(6.metlorln^ 
norvalinyl]hydraade; 

N-[2Kl-naphthyl)thiazol-4-ylcaibonyl]-N'-[N-(4-methyliim 

norvalinyllhydrazide; 
5 N-[2Kl-naphthyl)thia2ol-4-ylcaitonyI]-N'-[N-(l-isoquinolinoyl)-L-norvaliny 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(3-isoquinolinoyl)-L-norvalinyllhy 

( 1 S, 1 'S>N. N*-bis-[4-[ l-(N-benzy loxycarbony lamino)-3-melhy Ibuty l]thiazol-2- 

ylcarbonyllhydrazide; 

N-[2-[N-cyclop^opy^N-(2-methyIpropyl)aInino]thiazo^4-ylcarbonyl]-^^.^^^ 
10 niethylnicotinoyl)-L-b-tert-butylalanyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methyIpropyl)aminolthiazol-4-ylcarb^ 

methyUinidazol-5-ylcarbonyl)-L-b-tert-butylalanyllhydrazide^ 

N-[2-(N<yclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyll-N 

isoquinolinoyl)-L-b-rtfrr-butylalanyl]hydrazide; 
15 N-[N-(5-butyIpicolinoyl)-L-b-f^rt.butylalanyl]-N'-[2-(N-cyclopropyl-N- 

cyclopropylmethylaniino)thiazol-4-ylcarbonyl]hydrazide; 

N.[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N'-[N-(^^ 

methylpicolinoyl)-L-b-fe/t-butylaIanyl]hydraade; 

N-[2-(N-cyclopropyl-N<yclopropylinethylamino)thiazol-4-ylc^ 
20 fluorobeiizoyl)-L-leucinyllhydrazide; 

N-[N-(4-fluorobenzoyl)-L4eucinyll-N*-[2-(l-naphthyl)fl^ 

N-[2Kl-naphthyI)thiazol-4.ylcarbonyl]-N'-IN-(2-pyridinylmetto^ 

butylalanyllhydrazide; 

N-[N-(2-me%^3-pyridinylmethoxyca^bonyl>L-b-^€^^butylalanyl]-N-[2-(^ 
25 naphthyl)thiazol-4-ylcarbonyi]hydrazide; 

N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N*-[NK2-pyridinylmethoxycarbonyU 
cyclopropylalanyl]hydrazide; 

N-[N-(2-methyl-3-pyridinylmethoxycarbonyl)-L-b-cyclopropyiaIanyl]-N*-[2-(l^ 

naphthyl)thiazol-4-ylcarbonyl]hydrazide; 
30 N-[N<6-methyl-3-pyridmylmethoxycaitonyl)-L-b<yclopropyW^ 

naphthyl)thiazol-4-ylcaibonyl]hydrazide; 

N-[N-(6-methyl-3-pyridmylmethoxycarbonyl)-L-b-rm-^^ 

naphthyl)thiazol-4-ylcatbonyl]hydrazide; 

N.N'-bis-[2-(l-naphthyl)thiazol-4-yIcaibonyl]hydrazide; 
35 N-[2-{N-cyclopropyl-N-cycIopropylmethylamino)thiazol-4-ylcaibonyl]-N^ 

naphthyridinoyl)]-L-b-cyclopropylalanyl]hydrazide; 
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N-(2.[N<ycl<»propyl-N<2.mediylpiopyDainmolthi^^ 

difluoioben2oyl>L-b-cydopiopylalanyl]hydrazide; 

N-[^lN-cyclopn)pyl-NK2-methylpropyl)anunolthiazol-4-yl^ 

ffluorobenzoylVL-leucinyllhydramde; 
5 N-lNK5-butylpicolinoyl)-L-leucinyl]-N'-[2-(N-cyclopropyl-N- 
cyclopropylinethylamino)thiazol-4-ylcaxbonyllhydrazide: 
N-l2KN-cyclopropyl-N-(2-methylpropyl)aininolthiazol-4-ylcaibonyl]-N'.^ 

diinethoxybenzoyl>L-leucinyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-niethylpropyl)animo]thia2ol-4-yk^ 
10 difluorobenzoylVL-b-te/t-butylalanyllhydrazide: 

N-[^[N-cyclopropyl-N-(2-inethylpropyl)ainino]thiazol-4-ylc^ 

diiiiethoxybenzoyl)-L-b.tert-butylalanyl]hydrazide; 

N.[N-(5-butylpicolinoyl)-I^b-tert-butylalanyl]-N'42-(N-cycloprop^^^ 

cyclop«)pyUiiethylainino)thia2ol-4-ylcarbonyl]hydrazide;and 
15 N42-lN-cyclopropyl-N-(2-methylpropyl)anunolthiazol-4-ylcaibonyll-N'-[N^^ 

mediylpicoUnoyO-L-b-tert-butylalanyllhydraade. 

Definitions 

Hie present invention includes all hydrates, solvates, complexes and pnjdnigs of 
20 thecompoundsofthisinvention. ftodragsaieanycovalently bonded compounds which 
release ti^activeparentdrugaccordingtoFomHilalmviva. If a chiral center or another 
form of an isomeric center is present in a compound of the present invention, all forms of 
such isomer or isomers, including enantiomers and diastereomers, are intended to be 
covered herein. Inventive compounds containing a chiral center may be used as a racemic 
25 mixture, an enantiomerically enriched mixture, or the racemic mixture may be separated 
using well-known techniques and an individual enantiomer may be used alone. In cases in 
which compounds have unsaturated carbon-carbon double bonds, both the cis (Z) and trans 
' (E) isomers are within the scope of this invention. In cases wherein compounds may exist 
in tautomeric forms, such as keto^nol tautomers. each tautomeric form is contemplated as 
30 being included within this invention whether existing in equaibrium or predominantly in 
one form. 

The meaning of any substituent at any one occurrence in Formula I or any 
subformula thereof is independent of its meaning, or any other subsdtuenfs meaning, at any 
other occurrence, unless specified otherwise. 
35 Abbreviations and symbols commonly used in the peptide and chemical arts are 

used herein to describe the compomids of the present invention. In general, the amino acid 
abbreviations follow the lUPAC-IUB Joint Commission on Biochemical Nomenclature as 
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described in Eur. J. Biochenu, 158, 9 (1984). The term "amino acid" as used herein refers 
to the D- or L- isomers of alanine, arginine, asparagine, aspartic acid, cysteine, glutamine, 
glutamic acid, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, 
proline, serine, threonine, tryptophan, tyrosine and valine. 
5 "Ci-6alkyl" as applied herein is meant to include substituted and unsubslituted 

methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t-butyl, pentyU n-pentyl, isopentyl, 
neopentyl and hexyl and the simple aliphatic isomers thereof. Any Ci-6alkyl group may be 
optionally substituted independently by one or two halogens, SR', OR*, N(R*)2. C(0)N(R')2» 
carbamyl or Ci-4alkyl, where VC is Ci-6alkyl. CQalkyl means that no alkyl group is 
10 present in the moiety. Thus, Ar-Coalkyl is equivalent to Ar. 

**C3.iicycloalkyr' as applied herein is meant to include substituted and 
unsubstituted cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, 
cyclooctane, cyclononane, cyclodecane, cycloundecane. When substituted, substituents are 
defmed as for "Ci-6alkyl", above. 
15 "C2-6 alkenyl" as applied herein means an alkyl group of 2 to 6 carbons wherein a 

carbon-carbon single bond is replaced by a carbon-carbon double bond. C2-6alkenyl 
includes ethylene, 1-propene, 2-propcne, 1-butene, 2-butene, isobutene and the several 
isomeric pentenes and hexenes. Both cis and trans isomers are included. 

"C2-6alkynyl" means an alkyl group of 2 to 6 carbons wherein one carbon-carbon 
20 single bond is replaced by a carbon-carbon triple bond. C2-6 alkynyl includes acetylene. 1- 
propyne, 2-propyne. 1-butyne, 2-butyne, 3-butyne and the simple isomers of pentyne and 
hexyne. 

"Halogen" means F, CI, Br, and I. 

"Ar" or "aryl" or " Ar*" or "aryF" means phenyl or naphthyl, optionally 
25 independently substituted by one or more of Ph-Co^galky 1. Het-Co-ealky 1, C 1 .galky 1, C 1 . 
galkoxy, Ph-Co^alkoxy. Het-Co.6alkoxy, OH, (CH2)i.6NR^R^. 0(CH2)i.6NR8R^. 
CO2R', or halogen. Two Ci^galkyl groups may be combined to form a 5-7 membered ring, 
saturated or unsaturated, fused onto the Ar ring. Ph may be optionally substituted with one 
or more of Ci^galkyl, Ci.6alkoxy. OH, (CH2)i.6NR^R^, 0{CH2)i.6NR8r9. C02R'. or 
30 halogen. 

As used herein "Het" or "heterocyclic" represents a stable 5- to 7-membercd 
monocyclic or a stable 7- to 10-membered bicyclic heterocyclic ring, which is either 
saturated or unsaturated, and which consists of carbon atoms and from one to three 
heteroatoms selected from the group consisting of N, O and S, and wherein the nitrogen and 
35 sulfur heteroatoms may optionally be oxidized, and the nitrogen heteroatom may optionally 
be quatemized, and including any bicyclic group in which any of the above-defined 
heterocyclic rings is fused to a benzene ring. The heterocyclic ring may be attached at any 
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heteroatom or caibon atom which results in the cieation of a stable stnicture, and may 
optionaUy be substituted with one or two moieties selected from the group consisting of Ph- 
Co-fialkyU Het^ alkyl, Ci.6alkyl, Ci^aJkoxy. Ph^o-6alkoxy. Het-Co^oxy. OH. 
(CH2)i^ NR8r9, 0(CH2)i-6NR*R^. ^02^'- ^wo C^galkyl groups may be combined to 
5 form a 5-7 membered ring, saturated or unsaturated, fused onto the Het ring. Ph may be 
optionally substituted with one or more of Ci.6alkyl. Ci^alkoxy, OH, (CH2)i-6NR^R^. 
0(CH2)i gNR^R^. CO2R'. or halogen. Examples of such heterocycles include the 
piperidinyl, piperazmyl. 2-oxopiperazinyl, 2-oxopiperidinyl. 2-oxopyTroIodinyl, 2- 
oxoazepinyl, azepinyl. pyrrolyl, 4-piperidonyl. pyn^oUdinyl, pyrazolyl, pyrazoUdinyl. 
10 imidazolyl, pyridyl. pyrazinyl. oxazolidinyl, oxazolinyl. oxazolyl. isoxazolyl. morpholinyl. 
thiazolidinyl, thiazolinyl. thiazolyl quinucUdmyl, indolyl, quiholinyl, isoquinolinyl, 
beraimidazolyl. benzopyranyl. benzoxazolyl, furyl. pyranyl, tetrahydrofiiryl. 
tetrahydiopyranyl, thienyl, benzoxazolyl, thiamorphoUnyl sulfoxide, diiamorpholinyl 
sulfone, and oxadiazolyl rings. 
15 "HetAr" or "heteroaryl" means any heterocyclic moiety encompassed by the above 

definition of Het which is aromatic in character, e.g., pyridine. 

Certain radical groups are abbreviated herein. t-Bu refers to the tertiary butyl 
radical, Boc refers to the t-butyloxycarbonyl radical, Fmoc refers to the 
fluprenylmethoxycarbonyl radical, Ph refers to the phenyl radical. Cbz refers to the 
20 benzyloxycarbonyl radical. 

Certain regents are abbreviated her«n. EDC refers to N-ethyl- 
mdimethyhmiinopropylVcaibodiimide. HOBTrefers to 1-hydroxybenzotriazole.DMF 
refers to dimethyl fmmamide, BOP refers to benzotriazol-l-yloxy- 
tris(dmiethyhimino)phosphonium hexafluorophosphate, Lawesson's reagent is 2,4-bis(4- 
25 methoxyphenyl)-l,3^thia-2,4-diphosphetane-2.4-disulfide, NMM is N-methylmorphoUne, 
TFA refers to trifluoroacctic acid, and THF refers to tetrahydrofuran. 

Methods of Preparation 

Compounds of the Formula I wherein X = S,Y = CH,Z = NandL = NR4r7, are 
30 prepared by naethods analogous to those described in Scheme 1. 
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Scheme 1 

R^COCI ^ ^ R^CXJNHR^ > R^NHR* — ^ R^N^NCSNH^ —1.^ 

1 2 2(R^CH2 = R^ A 




4 a a(R^cH2=R7) 



5 a) R'*NH2. Py, CH2a2; b) LiAlH4, THF; c) i. CI2CS, Py, CH2CI2; ii. NH3. MeOH or I. 
PhCONCS. CHCI3; ii. K2CO3, MeOH, H2O; d) Et02CCOCH2Br, EtOH; e) 
H2NNH2*H20. EtOH; f) r3C02H, EDC#HCl, 1-HOBT, DMF or 1r12nC0CI, Et3 N, 
CH2a2 where W is C(0), or r3S02C1, NMM. CH2CI2 where W is SO2; g) R'*NH2, 
CH2CI2; h) LiAIH4, Et20; j) Na(OAc)3BH, CH2Ci2. 

10 

An acid chloride (such as cyclopropanecarbonyl chloride or isobutyryl choride) CL 
Scheme I) is treated with a primary amine (such as aniline, cyclopropylamine, 
isobutylamine or propylamine) and pyridine in an aprotic solvent (such as methylene 
chloride) to provide 2-Scheme 1. which is treated with lithium aluminum hydride in THF to 

15 afford 3-Scheme 1 . Alternatively, 3-Scheme 1 may be prepared by treatment of an 

aldehyde (such as cyclopropanecarboxaldehyde or isobutyraldehyde) (8-Scheme n with an 
amine (such as cyclopropylamine) in methylene chloride to provide 9-Scheme 1- which is 
treated with a reducing agent (such as lithim aluminum hydride in ether or sodium 
triacetoxyboiohydride in methylene chloride). Treatment of 3-Scheme 1 with thiophosgene 

20 and pyridine in methylene chloride, followed by treanment with ammonia in methanol 
provides 4-Scheme 1 . Alternatively, 4-Scheme 1 may be prepared by treatment of 2z 
Scheme 1 with benzoyl isothiocyanate, followed by treatment of the intermediate benzoyl 
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thiouiea with potassium carbonate in metfaanol/water. ^riSPhfime-l is treated with 
hydrazine hydrate in ethanol to give SrSchem^J.. Treatment of g-SchCT^ I with a 
caii)oxylic acid (such as N-(2-pyridinyhnethoxycarbonyl)-L-leucine» N-(3- 
pyridinyhnethoxycarbonyl)-L-leucine, N-(4-pyridinylmethoxycarbonyl>L-leucine. N- 

5 methyl-N-(4-pyridinylmethoxycarbonyl)-L-leucine, N-methyl-N-(3- 

pyridinylmethoxycarbonyl)-L-leucine, N-mcthyl-N-(2-pyridinylmethoxycarbonyl)-L- 
leucine, 4-methyl-2-(3-phenylphenyl)pent-4-enoic acid, 4-methyl-2-(3- 
phenylphenyl)pentanoic acid, N-rcrf-butoxycarbonyl-L-leucine, N-(4-tert- 
butoxycarbonylbenzyloxycarbonyl)-L-leucine,N-(6-methyl-3-pyridinylmethoxycarbon 

10 L-leucine, N-(2-methyl-3-pyridinylmethoxycarbonyl)-L-leucine. N-(4-fm- 

butoxycarbonylben2yloxycarbonyl)-l^Ieucine,N-teit-butoxycarbonyl-I^b-r6rr^^^ 
and N-rm-butoxycarbonyl-L-b-cyclopropylalanine) and a peptide coupling reagent (such 
as EDOHCl/l-HOBT) in an aptotic solvent (such as DMF) or with a carbamoyl chloride 
(such as NJN-diisobutylcaibamoyl chloride) and triethylamine in methylene chloride 

IS affords 6-Schem^l- 



Scheme 2 




4 S 



O H 

s 

20 

a) Thiourea, EtOH; b) i. NaN02, 16% aqueous HBr; ii. CuBr. 16% aqueous HBr, iii. HBr 
(cat.), EtOH: c) ArB(0H)2. Pd(PPh3)4, NaHCOa, toluene. EtOH, H2P: d) H2NNH2*H20. 
EtOH; e) r3C02H. EDC-HQ, 1-HOBT, DMF where W is C(0), or R3s02a, NMM, 
CH2CI2 where W is SO2 
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Compounds of the Fonnula I wherein X = S, Y = CH, Z = N and L = Ar or Het, are 
prepared by mediods analogous to those described in Scheme 2. Ethyl bromopyruvate Oz 
Scheme 2^ is treated with thiourea in refluxing ethanol to provide ?'Schgmfi which is 
5 treated successively with sodium nitrite and copper (I) bromide in 16% aqueous HBr, and 
the product was heated in ethanol with a catalytic amount of HBr to give g-gch^ipQ 2. 
Treatment of this material with an arylboronic acid (such as 2-ben2yloxyphenylboronic 
acid, 1-naphthylboronic acid, 4-methyll-naphthylboronic acid, 5-acenaphthylboronic acid, 
2-methoxy-l-naphthylboronic acid, 2-methoxymethoxy-l-naphthylboTonic acid, 9- 
10 anthracenylboronic acid, 9-phenanthenylbQronic acid, 2-(4-feit- 

butoxycarbonylbenzyloxy)phenylboronic acid, 4-methoxymethoxynaphthylboronic acid or 
8-quinolineboronic acid), tetrakis(triphenylphosphine)palladium(0) and sodium bicarbonate 
in refluxing toluene/ethaonl/water provides 4:££hfim£2. Treatment of % with 

hydrazine hydrate in ethanol provides S-Scheme2 , which is treated with a carboxylic acid 
15 (such as N-(2-pyridinylmethoxycarbonyl)-L-leucine, N-(3-pyridinylmethoxycarbonyl)-L- 
leucine, N-(4-pyridinylmethoxycarbonyl)-L-leucine, N-methyl-N-(3- 
pyridinylmethoxycarbonyl)-L-leucine, N-benzyloxycarbonyl-L-leucine, 4-methyl-2-(3- 
phenylphenyl)pentanoic acid, 4-methyl-2-(3-phenoxyphenyl)pentanoic acid, 4-methyl-2-(4- 
phenoxyphenyl)pentanoic acid, N-benzyloxycarbonyl-L-b-fert-butylalanine, N- 
20 benzyloxycarbonyl-L-b-cyclopropylalanine, N-benzyloxycarbonyl-L-norvaline, N- 
benzyloxycarbonyl-L-norleucme, N-benzyloxycarbonyl-L-isoleucine, N-(4- 
dimethylammomethylbenzyloxycarbonyl-L-leucine), N-te/t-butoxycarbonyl-L-leucine, N- 
(6-methyl-3-pyridinylmcthoxycarbonyl>L-leucine, N-(2-methyl-3- 
pyridinylmethoxycarbonyl)-L-leucine, N-(8-qumolinoyl)-L-leucine, N-(8- 
25 quinolinoyOglycine, N-tert-butoxycarbonyl-L-allylglycine, N-tert-butoxycarix)nyl-L- 
norleucine, N-fe/t-butoxycarbonyl-L-norvaline, N-fm-butoxycarbonyl-L-b-fm- 
butylalanine, N-tert-butoxycarbonyl-L-b-cyclopropylalanine) and a peptide coupling 
reagent (such as EDC»HC1/1-H0BT) in an aprotic solvent (such as DMF) or with a 
carbamoyl chloride (N-isobutyl-N-phenylcarbamoyl chloride) and triethylamine in 
30 methylene chloride to provide 6-Scheme2 where W is C(0). Where W = SO2, 5-Schemp2 
is treated with a corresponding sulfonyl chloride, r3S02C1, and n-methylmorpholine 
(NMM) in methyloie chloride. 

Compounds of the Fonnula I wherein X = S, Y = CH and Z = N, are prepared by 
35 methods analogous to those described in Scheme 1. 
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O H 

fi 



5 

a) i-BuOCOCl, NMM. NH3, THF; b) Uwessorfs reagent, THF; c) i. EtD2CCOCH2Br; ii. 
TPAA, Py, CH2CI2; d) H2NNH2-H20, EtOH; e) r3C02H, EDC^HCl, 1-HOBT, DMF 
where W is C(0), or r3S02C1, NMM, CH2CI2 where W is SO2. 

10 A carboxylic acid (such as N-benzyloxycaibonyl-L-leucine) (l-Sch^pig 3) is 

converted to ?*Scheme 3 by treatment with isobutyl chloroformate, N-methylmorpholine 
and ammonia in THF. 2^Scheme3 is treated with Lawessorfs reagent in THF to provide 
the thioamide 3-Scheme 3 . This material is converted to the thiazole by condensation with 
an a-ketoester followed by treatment with trifluoroacetic anhydride and pyridine in 

15 methylene chloride to afford 4-Scheme 3 which is converted to 5'gchem^ 3 by treatment 
with hydrazine monohydrate. This material is treated with a carboxylic acid (such as (IS)- 
l.benzyloxycarbonylamino-l-(4-carboxythiazol-2-yl)-3-methylbuta^^ and a peptide 
coupling reagent (such as EDC«HC1/1-H0BT) in an apiotic solvent (such as DMF) to 
pmvide 6-Scheme 3 where W is C(0). Where W = SO2. 5-gch^me 3 is treated with a 

20 corresponding sulfonyl chloride, r3S02C1, and n-methylmorpholine (NMM) in methylene 
chloride. 
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Scheme 4 




1 



5 a) TFA; b) Rl^COia EDC^HCl. 1-HOBT, DMF. 

Compounds of the Formula I wherein X = S, Y = CH. Z = N, = 
CH(R^ 1)NR12r13 where R^^ = R^co are prepared by methods analogous to those 
described in Scheme 4. UScheme4 is treated with trifluoroacetic acid to provide 2i 

10 Scheme 4. This material is treated with a caiboxylic acid (such as pryazinecarboxylic acid, 
picolinic acid, 2-quinolinecaiboxylic acid, 3-quinolinecaiboxylic acid, 4- 
quinolinecaiboxylic acid. 5-quinolinecarboxylic acid, 6-quinolinecarboxylic acid, 7- 
quinolinecarboxylic acid, 8-quinolinecarboxylic acid, 1-isoquinolinecarboxylic acid, 3- 
isoquinolinecarboxylic acid, N-methylpiperidinecarboxlic acid, 4-methylimidazole-5- 

15 carboxylic acid, N-benzylproline, N-methylproline, l-benzyl-5-methylimidazole-4- 

carboxylic acid, 6-methylnicotinic aicd, l-methylnicotinic acid, 2-methylisonicotinic acid, 
4-dimethyaminomethylbenzoic acid, 4-(4-morpholino)benzoic acid, 5- 
hydroxymethylimidazole-4-carboxylic acid. 5-butylpicolinic acid or 4-fluoroben2oic acid) 
and a peptide coupling reagent (such as EDC»HC1/1-H0BT) in an aprotic solvent (such as 

20 DMF) to provide ^-Scheme 4. 

The starting materials used herein are commercially available amino acids or are 
prepared by routine methods well known to those of ordinary skill in the art and can be 
found in standard reference books, such as the COMPENDIUM OF ORGANIC 
25 SYNTHETIC METHODS, Vol. I-VI (published by Wiley-Interscience). 

Coupling methods to form amide bonds herein are generally well known to the art. 
The methods of peptide synfliesis generally set forth by Bodansky et al, THE PRACTICE 
OF PEPTIDE SYNTHESIS, Springer-Verlag. Berlin, 1984; E. Gross and J. Meienhofer. 
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THE PEPTIDES. Vol. 1, 1-284 (1979); and J^. Stewart and J.D. Young. SOLID PHASE 
PEPTIDE SYNTHESIS. 2d Ed., Pierce Chemical Co., Rockfotd, 111., 1984. are generally 
Ulustrative of the technique and are incorporated herein by reference. 

Synthetic methods to prepare the compounds of this invention frequently employ 
5 protective groups to mask a reactive functionality or minimize unwanted side reactions. 
Such protective groups are described generally in Green. T.W, PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS, John Wiley & Sons. New York (1981). The term "amino 
protecting groups" generally refers to the Boc, acetyl, benzoyl, Fmoc and Cbz groups and 
derivatives thereof as known to the art. Methods for protection and deprotection, and 
10 replacement of an amino protecting group with another moiety are well known. 

Acid adttition salts of the confounds of Fonmula I are prepared in a standard 
manner in a suitable solvent from the parent compound and an excess of an acid, such as 
hydrochloric, hydrobromic. hydrofluoric, sulfuric, phosphoric, acetic, trifluoroacetic. 
maleic, succinic or methanesulfonic. Certain of the compounds form inner salts or 
15 zwitterions which may be acceptable. Cationic salts are prepared by treating the parent 
compound with an excess of an alkaline reagent, such as a hydroxide, cariwnate or 
alkoxide. containing the appropriate cation; or with an appropriate organic amine. Cations 
such as Li+, Na+, K+. Ca++. Mg++ and NH4+ are specific examples of cations present in 
pharmaceutically acceptable salts. Halides, sulfate, phosphate, alkanoales (such as acetate 
20 and trifluoroacetate), benzoates, and sulfonates (such as mesylate) are examples of anions 
present in pharmaceuticaily accq)table salts. 

This invention also provides a pharmaceutical compoation which comprises a 
compound according to Formula I and a pharmaceutically acceptable carrier, diluent or 
excipient Accordingly, the compounds of Formula I may be used in the manufacture of a 
25 medicament. Pharmaceutical compositions of the compounds of Formula I prepared as 
herdnbefore described may be formulated as solutions or lyophUized powders for 
parenteral administration. Powders may be reconstituted by addition of a suitable dUuent 
or other pharmaceutically acceptable carrier prior to use. The Uquid fonnulation may be a 
buffered, isotonic, aqueous sohition. Examples of suitable diluents are nonnal isotonic 
30 saline solution, standard 5% dextrose in water or buffered sodium or ammonhim acetate 

solution. Such formulation is especiaUy suitable for parenteral administration, but may also 
be used for oral administration or contained in a met«ed dose inhaler or nebulizer for 
insufflation. It may be desirable to add exdpients such as polyvinylpyrrolidone, gelatin, 
hydroxy ceHulose, acacia, polyethylene glycol, mannitol. sodium chloride or sodium 
35 dtrate. 

Alternately, these compounds may be encapsulated, tableted or prepared in an 
emulsion or syrup for oral administration. Pharmaceutically acceptable solid or Uquid 
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carriers may be added to enhance or stabilize the conQ)osition, or to facilitate preparation of 
the composition. Solid carriers include starch, lactose, calcium sulfate dihydrate, terra alba, 
magnesium stearate or stearic acid, talc, pectin, acacia, agar or gelatin. Liquid carriers 
include syrup, peanut oil, olive oil, saline and water. The carrier may also include a 

5 sustained release material such as glyceryl monostearate or glyceryl distearate, alone or 
with a wax. The amount of solid carrier varies but, preferably, will be between about 20 
mglo about 1 g per dosage unit. The pharmaceutical preparations are made following the 
conventional techniques of pharmacy involving milling, mixing, granulating, and 
compressing, when necessary, for tablet forms; or milling, mixing and filling for hard 

10 gelatin capsule forms. When a hquid carrier is used, the preparation wUl be in the form of 
a syrup, elixir, emulsion or an aqueous or non-aqueous suspension. Such a liquid 
formulation may be administered direcfly p.o. or filled into a soft gelatin capsule. 

For rectal administration, the compounds of this invention may also be combined 
witii excipients such as cocoa butter, glycerin, gelatin or polyethylene glycols and molded 

IS into a suppository. 

Utility of the Present Invention 
The compounds of Formula I are useful as protease inhibitors, particularly as 
inhibitors of cysteine and serine proteases, more particularly as inhibitors of cysteine 
20 proteases, even more particularly as inhibitors of cysteine proteases of tiie p^ain 
superfamily, yet more particularly as inhibitors of cysteine proteases of tiie cadiepsin 
family, most particularly as inhibitors of cathepsin K. The present invention also provides 
useful compositions and formulations of said compounds, including pharmaceutical 
compositions and formulations of said compounds. 
25 The present compounds are usefiil for treating diseases in which cysteine proteases 

are implicated, including infections by Pneumocystis carinii. trypsanoma cruzi, uypsanoma 
brucei, and Crithidia fusiculata; as well as in schistosomiasis, malaria, tumor metastasis, 
metachromatic leukodystrophy, muscular dystrophy, amytrophy; and especially diseases in 
which cathepsin K is implicated, most particularly diseases of excessive bone or cartilage 
30 loss, including osteoporosis, gingival disease mcluding gingivitis and periodontitis, 
arthritis, more specifically, osteoarthritis and rheumatoid ardiritis, Pagefs disease; 
hypercalcemia of malignancy, and metabolic bone disease. 

Metastatic neoplastic cells also typically express high levels of proteolytic enzymes 
tiiat degrade the surrounding matrix, and certain tumors and metastatic neoplasias may be 
35 effectively treated with the compounds of this invention. 

The present invention also provides metiiods of treatment of diseases caused by 
patholo^cal levels of proteases, particularly cysteine and serine proteases, more 
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particularly cysteine proteases, even more particularly cysteine proteases of the papain 
superfaimly, yet more particularly cysteine proteases of the cathepsin family, which 
methods comprise administering to an animal, particularly a mammal, most particularly a 
human, in need thereof an effective amount of a compound or combination of compounds 
5 of the present invention. The present invention especially provides methods of treatment of 
diseases caused by pathological levels of cathepsin K, which methods comprise 
administering to an animal, particularly a manmial, most particularly a human, in need 
thereof an effective amount of an inhibitor of cathepsin K, including a compound or 
combination of compounds of the present invention. The skilled artisan will understand 
10 that by the term "effective amount" is meant that amount of a compound or combination of 
compounds of die present invention sufficient to ameliorate or cure the clinically 
undesirable manifestations of disease (e.g. brittle and weakened bone in osteoporosis) 
caused by said pathological levels of target enzyme, e.g., cathepsin K, by inhibition of the 
target enzyme. The present invention particularly provides methods for treating diseases in 
15 which cysteine proteases are implicated, including infections by Pneumocystis carinii, 
trypsanoma cruzi, trypsanoma bracei, and Crithidia fusiculata; as well as in 
schistosomiasis, malaria, tumor metastasis, metachromatic leukodystrophy, muscular 
dystrophy, amytrophy, and especially diseases in which cathepsin K is implicated, most 
particularly diseases of excessive bone or cartilage loss, including osteoporosis, gingival 
20 disease including gingivitis and periodontitis, arthritis, more specifically, osteoardiritis and 
rheumatoid arthritis, Paget's disease, hypercalcemia of malignancy, and metabolic bone 
disease. 

This invention further provides a method for treating osteoporosis or inhibiting 
bone loss which comprises internal administration to an animal, particularly a manunal, 
25 most particularly a human in need thereof an effective amount of a compound or 

combination of compounds of Formula I, alone or in combination with other inhibitors of 
bone resorption, such as bisphosphonates (i.e., allendronate), hormone replacement therapy, 
anti-estrogens, or calcitonin. In addition, treatment with a compound of this invention and 
an anabolic agent, such as bone morphogenic protein, iproflavone, may be used to prevent 

30 bone loss or to increase bone mass. 

For acute therapy, parenteral administration of a compound of Formula I is 
preferred. An intravenous infusion of the compound in 5% dextrose in water or nonnal 
saline, or a similar formulation witii suitable excipients, is most effective, althougji an 
intramuscular bolus injection is also useful. Typically, the parenteral dose will be about 

35 0.01 to about 100 mg/kg; preferably between 0. 1 and 20 mg/kg, in a manner to maintain the 
concentration of drug in the plasma at a concentration effective to inhibit cathepsin K. The 
compounds are administered one to four times daily at a level to achieve a total daily dose 
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of about 0.4 to about 400 mg/kg/day . Hie precise amount of an inventive compound which 
is therapeuticaUy effective, and the route by which such compound is best administered, is 
readily determined by one of ordinary skill in the art by comparing the blood level of the 
agent to the concentration required to have a therapeutic effect. 
5 The compounds of this invention may also be administered orally to the patient, in 

a manner such that the concentration of drug is sufficient to inhibit bone resorption or to 
achieve any other therapeutic indication as disclosed herein. Typically, a pharmaceutical 
composition containing the compound is administered at an oral dose of between about 0.1 
to about 50 mg/kg in a manner consistent with the condition of the patient. Preferably the 
10 oral dose would be about 0.S to about 20 mg/kg. 

No unacceptable toxicological effects are expected when compounds of the present 
invention are administered in accordance with the present invention. 

Biological Assays 

Th® compounds of the present invention may be tested in one of several biological 
assays to detennine the concentration of compound which is required to provide a given 
pharmacological effect. 

Determination of cathepsin K proteolytic catalytic activity 
20 All assays for cathepsin K were carried out with human recombinant enzyme. 

Standard assay conditions for the determination of kinetic constants used a fluorogcnic 
peptide substrate, typically Cbz-Phe-Arg-AMC, and were determined in 100 mM Na 
acetate at pH 5.5 containing 20 mM cysteine and 5 mM EDTA. Stock substrate solutions 
were prepared at concentrations of 10 or 20 mM in DMSO with 20 uM final substrate 
25 concentration in the assays. All assays contained 10% DMSO. Independent experiments 
found that this level of DMSO had no effect on enzyme activity or kinetic constants. All 
assays were conducted at ambient temperature. Product fluorescence (excitation at 360 
nM; emission at 460 nM) was monitored with a Perceptive Biosystems Cytofluor II 
fluorescent plate reader. Product progress curves were generated over 20 to 30 minutes 
30 following formation of AMC product. 
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Inhibition studio 

Potential inhibitors were evaluated using the progress curve method. Assays were 
carried out in the presence of variable concentrations of test compound. Reactions were 
initiated by addition of enzyme to buffered solutions of inhibitor and substrate. Data 
5 analysis was conducted according to one of two procedures depending on the appearance of 
the progress curves in the presence of inhibitors. For those compounds whose progress 
curves were linear, apparent inhibition constants (Ki^app) were calculated according to 
equation 1 (BxmdtetaL,Biochemitsry, 1989,25, 140): 

10 V = VmA /[Kad + MCi, app) -^AJ (1) 

where v is the velocity of the reaction with maximal velocity Vm.A'xs the concentration of 
substrate with Michaelis constant of Kq, and / is the concentration of inhibitor. 

For those compounds whose progress curves showed downward curvature 
1 5 characteristic of time-dependent inhibition, the data from individual sets was analyzed to 
give kobs according to equation 2: 

[AMC] = r + (vQ - vss) U - exp ('kobst)J / kobs (2) 

20 where [AMC] is the concentration of product formed over time t, vq is the initial reaction 
velocity and vjj is the final steady state rate. Values for kobs were then analyzed as a 
linear function of inhibitor concentration to generate an apparent second order rate 
constant (kobs ' inhibitor concentration or kobs I [Q) describing the time-dependent 
inhibition. A complete discussion of this kinetic treatment has been fully described 

25 (Morrison et aL, Adv. EnzymoL Relat. Areas Mol Biol, 1988, 61, 201). 

Human Osteoclast Resorption Assay 

Aliquots of osteoclastoma-derived cell suspensions were removed from liquid 
nitrogen storage, warmed rapidly at 37°C and washed xl in RPMI-1640 medium by 
30 centrifiigation ( 1000 rpm, 5 min at 4*'C). The medium was aspirated and replaced with 
murine anti-HLA-DR antibody, diluted 1:3 in RPMI-1640 medium, and incubated for 30 
min on ice The cell suspension was mixed frequently. 

Tlie cells were washed x2 with cold RPMH640 by centrifiigation (1000 rpm, 5 
min at 4*C) and then transferred to a sterile 15 mL centrifiige tube. The number of 
35 mononuclear cells were enumerated in an improved Neubauer counting chamber. 

Sufficient magnetic beads (5 / mononuclear cell), coated with goat anti*mouse IgG, 
were removed from their stock bottle and placed into 5 mL of fresh medium (this washes 
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10 



away the toxic azide preservative). The medium was removed by immobiliziBg the beads 
on a magnet and is replaced with fresh mediwn. 

The beads were mixed with die cells and the suspension was incubated for 30 min 
on ice. The suspension was mixed frequently. The bead-coated cells were immobilized on 
a magnet and die remaining cells (osteoclast-rich fraction) were decanted into a sterile 50 
mL centrifuge tube. Fresh medium was added to the bead-coated cells to dislodge any 
trapped osteoclasts. This wash process was repeated xlO. The bead-coated cells were 
discarded. 

The osteoclasts were enumerated in a counting chamber, using a large-bore 
disposable plastic pasteur pipette to charge tiie chamber witii die sample. The cells were 
pelleted by centrifugation and the density of osteoclasts adjusted to LSxlO^/mL in EMEM 
mediund. supplemented with 10% fetal calf serum and 1.7g/Utre of sodium bicarbonate. 3 
mL aliquots of die cell suspension ( per treatment) were decanted into 15 mL centrifuge 
tubes. These cells were pelleted by centrifugation. To each tube 3 mL of die appropriate 
15 treatment was added (diluted to 50 uM in die EMEM medium). Also included were 

appropriate vehicle controls, a positive control (87MEM1 diluted to 100 ug/mL) and an 
isotype control agG2a diluted to 100 ug/mL). The tubes were incubate at 37''C for 30 min. 

0,5 mL aliquots of die cells were seeded onto sterile dentine slices in a 48-well 
plate and incubated at 37**C for 2 h. Each treatment was screened in quadruplicate. The 
20 slices were washed in six changes of warm PBS (10 mL / well in a 6-well plate) and tiien 
placed into fresh treatment or control and incubated at 37®C for 48 h. The slices were dien 
washed in phosphate buffered saline and fixed in 2% glutaraldehyde (in 0.2M sodium 
cacodylate) for 5 min., following which they were washed in water and incubated in buffer 
for 5 min at 37°C. The slices were then washed in cold water and incubated in cold acetate 
25 buffer / fast red garnet for 5 min at 4°C. Excess buffer was aspirated, and the slices were 
air dried following a wash in water. 

The TRAP positive osteoclasts were enumerated by bright-field microscopy and 
were tiien removed from die surface of die dentine by sonication. Pit volumes were 
determined using die Nikon/Lasertec ILM21 W confocal microscope. 

30 

General 

Nuclear magnetic resonance spectra were recorded at eidier 250 or 400 MHz using, 
respectively, a Bruker AM 250 or Bruker AC 400 spectrometer. CDCI3 is 
deuteriochloroform, DMSO-dg is hexadeuteriodimethylsulfoxide, and CD3OD is 
35 tettadeuteriometiianol. Chemical shifts are reported in parts per million (d) downfield from 
die internal standard tetramethylsilane. Abbreviations for NMR data are as follows: s = 
singlet, d = doublet, t = triplet, q = quartet, m =: multiplet, dd = doublet of doublets, dt = 
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doublet of triplets, dpp s apparent, br ^ broad. J indicates the NMR coupling constant 
measured in Hertz. Continuous wave infrared (JR) spectra were recorded on a Pericin- 
Elmer 683 infrared spectrometer, and Fourier transform infrared (Kl'lR) spectra were 
recorded on a Nicolet Impact 400 D infrared spectrometer. JR and FTDR spectra were 
5 recorded in transmission mode, and band positions are reported in inverse wavenumbers 
(cm-*). Mass spectra were taken on either VG 70 FE, PE Syx API m, or VG ZAB HF 
instruments, using fast atom bombardment (FAB) or electrospray (ES) ionization 
techniques. Elemental analyses were obtained using a Peikin-Ehner 240C elemental 
analyzer. Melting points were taken on a Thomas-Hoover melting point apparatus and axe 

10 uncorrected. All temperatures are reported in degrees Celsius. 

Analtech Silica Gel GF and E. Merck Silica Gel 60 F-2S4 thin layer plates were 
used for thin layer chromatography. Both flash and gravity chromatography weie carried 
out on E. Merck Kieselgel 60 (230-400 mesh) silica gel. 

Where indicated, certain of the materials were purchased from the Aldrich 

15 Chemical Co., Milwaukee, Wisconsin, Chemical Dynamics Corp., South Plainfield, New 
Jersey, and Advanced Chemtech, Louisville, Kentucky. 

Examples 

In the following synthetic examples, temperature is in degrees Centigrade (°C). 
20 Unless otherwise indicated, all of die starting materials were obtained Arom commercial 
sources. Without further elaboration, it is believed that one skilled in the art can, using the 
preceding description, utilize the present mvention to its fullest extent. These Examples are 
given to illustrate the invention, not to limit its scope. Reference is made to the claims for 
what is reserved to the inventors hereunder. 

25 

E?iimple I 

Preparation of N42-(cis-2.6-dimethvl^morph olinoUhiazoM-vIcari>Qnvn-N'-rN-r4- 
PvridinvlmethoxvcarbonvlVL-leucinvllhvdrazide 

30 

a) cis-2,6-dimethyl-4-morpholino-N-benzoylthiourea 

Cis-2,6-dimethylmorpholine (1.40 g, 12.17 nunol, 1.5 mL) was dissolved in 
chloroform (20 mL) and benzoyl isothiocyanate (2.0 g, 12.17 nmiol, 1.75 mL) was added. 
After stirring 45 minutes at room temperature, the solution was concentrated to giv the title 
35 compound as a yellow solid (3.94 g, 100%). MS (ESI): 279.2 (M+H)+ 
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b) cis-2,6-dimethyI-4-moipholinothiouiea 

The compound of Example 1(a) (3.38 g, 12.17 mmol) was dissolved in methanol 
(40 mL) and water (40 mL). potassium carbonate (8.4 g. 60.84 mmol) was added and the 
solution was heated at reHux overnight. The reaction mixture was concentrated. 
5 redissolved in ethyl acetate, washed with sodium bicarbonate and water, then dried 
(MgS04). filtered and concentrated to afford die tide compound as a beige solid (1.7 g, 
80%). MS (ESI): 174.9 (M+H)+. 

c) cd>yl 2-(cis-2,6-dimethyl^morpholino)thia2ole-4-carboxylate 

10 The compound of Example 1(b) (1.7 g. 9.74 mmol) was dissolved in ethanol (25 

mL) upon heating. The solution was cooled to room temperature and ethylbtomopynivate 
(1.22 mL. 9.74 mmol) was added. The reaction mixture was heated at reflux for 10 
minutes, then concentrated. The residue was partitioned between ediyl acetate and 
saturated aqueous sodium bicarbonate. The aqueous phase was extracted witfi eUiyl acetate 

15 and die combined organic phases were washed witii saturated biine. dried (MgS04). 

filtered and concentrated to an orange oil. The crude product was passed trough silica gel 
eluting with ethyl acetate/hexane (1:8. tiien 1:3) to give die tide compound as ayellow solid 
(2.07 g. 79%). MS (ESI): 271.3 (M+H)+. 

20 d) N-[2-(cis-2,6-dimetiiyl-4.morpholino)thlazol-4-ylcarbonyl]hydra2ide 

TTie compound of Example 1(c) (2.07 g, 7.65 mmol) was dissolved in ethanol (25 
mL) and hydrazine monohydiate (3.7 mL. 76J6 mmol) was added. The solution was 
heated at reflux for 2 hoiirs. dien concentrated to affoid the tide compound as an orange 
solid (1.96 g, 100%). MS (ESI): 257.2 (M+H)+ 

25 

e) a-isocyanato-L-leucine methyl ester 

L-leucine metiiyl ester hydrochloride (25 g. 0.14 mol) was dissolved in mediylene 
chloride (450 mL). cooled to 0 "C. and pyridine (43.5 g. 0.55 mol. 44.5 mL) was added, 
then a 1,93 M solution of phosgene in toluene (0.18 mol, 92.7 mL) was added slowly. 

30 After stirring at 0 "C for 2 h, the mixture was poured into 0.5 N HCl (1400 mL) and ice 
(900 mL). The organic hiyer was washed witii 0.5 N HCl (1400 mL) and ice (900 mL). 
The aqueous layers were extracted with metiiylene chloride (450 mL) and the combined 
organic layers were washed with saturated brine (1400 mL) and ice (900 mL). then dried 
(MgS04). filtered and concentrated. The residue was distilled (56-58 "C; 0.78 mmHg) to 

35 provide die title compound as a colorless liquid (20.4 g. 86%). NMR (250 MHz* 

CDCI3) d 4.04 (dd. IH), 3.82 (s. 3H). 1.92-1.72 (m, IH). 1.69-1.62 (m, 2H). 0.96 (d 3H) 
0.94 (d,3H). ' ' 
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0 N-(4-pyridinylmethoxycaibonyl>-L-leucine methyl ester 

A solution of the compound of Example 1(e) (5.10 g» 29.8 mmol) and 4- 
pyridylcarbinol (3.25 g, 29.8 mmol) in toluene (30 mL) was heated at reflux for 24 h. The 
S solution was concentrated and the residue was purified by flash chromatography on 250 g 
of 230-400 mesh silica gel, eluting with 3:1 ethyl acetate/hexanes, to give the title 
compound (7.86 g, 94%). NMR (250 MHz, CDCI3) d 8.59 (d, 2H), 7.24 (d, 2H), 5.33 
(d, IH), 5.13 (s, 3H), 4.40 (dt, IH), 3.75 (s, 3H), 1.8M.51 (m, 3H), 0.96 (d, 3H), 0.95 (d, 
3H). 

10 

g) N-:(4-pyridinylmethoxycarbonyl)-L-leucine 

To a sturing solution the compound of Example 1(f) (1.98g, 7.06 mmol) in THF (7 
mL) was added 7 mL of water followed by LiOH«H20 (325 mg, 7.76 nunol). The mixture 
was stirred for 30 minutes and then concentrated. The residue was redissolved in water (10 
IS mL) and 3 N HCl was added (2.6 mL). The solution was lyophilized to yield a white solid 
(2.015 g. 6.44 mmol). MS (ESI): 267.2 (M+H)+ 

h) N-[2-(cis-2,6<limethyl-4-morpholino)thiazol-4-ylcarbonyl]-N-[N-(4- 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide 

20 To a stilling solution of the compound of Example 1(g) (104 mg, 0.39 mmol) in 

DMF (2.5 mL) was added the compound of Example 1(d) (100 mg, 0.39 mmol), 1- 
hydroxybenzotriazole (9.5 mg, 0.07 ncmiol), and l-(3-dimethylaminopropyI)-3- 
ethylcarbodiimide hydrochloride (100 mg, 0.39 mmol). After stirring at room temperature 
for 16 h, the solution was partitioned between ethyl acetate and water. The aqueous layer 

25 was extracted with ethyl acetate. The combined organic layers were washed with saturated 
brine, dried (MgS04), filtered and concentrated. The crude product was purified by 
column chromatography on silica gel (6% methanol in methylene chloride) to afford the 
title compound as awhite solid (125 mg, 51%). MS (ESI): 505.4 (M+H)+. 
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Example 2 

yK^pararion of N -ra-rN-cvclopronvlmethYl-N-(2-roethvlpropvnam^^^ 
Y|f ^ri^fiVlVN'-rN-f4>pv rirfinylmethQxvcaiiionvlVL4eud^^^ 

5 

a) N-cyclopropylmethyl isobutyramide 

Triethylamine (1.53 g, 15.09 mmoU 2.1 mL) and isobutylamine (1.10 g, 15.09 
mmol, 1.5 mL) were dissolved in methylene chloride (15 mL), cooled to O^C, and 
cyclopropane carbonyl chloride (1.58 g, 15.09 mmol, 1.4 mL) was added dropwise. After 
10 stirring at O^C for one hour the mixture was diluted with methylene chloride (60 mL) and 
washed with NaOH (IM). then with saturated brine, dried (MgS04), filtered and 
concentrated. The residue was washed with ether and dried to give the title compound as a 
beige solid (2.1 g, 100%). MS (EST): 141.9 (M+H)+. 

15 b) N-cyclopropylmethyl isobutylamine 

To a stirring solution of IM LiAlH4 in THF (11.3 mL, 11.3 mmol), cooled to 0<^C, 
was added slowly over 20 minutes a solution of the the compound of Example 2(a) (1.595 
g, 1 1.3 mmol) in THF (20 mL). After the addition was complete, the ice bath was removed 
and the solution was heated at 55^C for 30 minutes. The mixture was cooled to 0^ and 

20 quenched with water (0.43 mL) and 15% aqueous NaOH (0.43 mL) and water (1.29 mL). 
The solid was removed by filtration and washed with ether, dried 0MgSO4) and filtered. 
The filtrate was evaporated to dryness to give the titie compound as a a colorless liquid 
(1.15 g. 80%). MS (ESI): 128.0 (M+H)+. 

25 c)N-[2-[N-cyclopropylmethyl-N-(2-methylpropyl)aniino]thiazol-4-ylcarbon 
pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide 

Following die procedure of Example l(a)-l(h), except substituting N- 
cyclopropylmethyl isobutylamine for cis-2,6-dimethylmorpholine in step (a), the title 
compound was prepared as a yellow solid (60 mg, 31%). MS (ESI): 5 17.3 (M+H)+. 
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Exaiqple 3 



Preparatioii of N42-(4-methvl-l-naDhthvnthiazol-4-vlcariionvn-hr-n^-r4- 
pyridinylmethoxvcarixanylVL-leucinvnhvdrazide 

5 

a) ethyl 2-aininothiazole-4-carboxylate hydrobromide 

To a stirring suspension of thiourea (46.7 g, 0.614 mol) in EtOH (640 mL) was 
added ethyl bromopynivate (120 g, 0.614 mol, 77.2 mL) slowly. After stirring at 45 °C for 
16h the solution was cooled to room temperature and placed in the refrigerator overnight. 
10 The mixture was filtered, the crystals were washed with cold ethanol and air dried to give 
the product as pale yellow crystals (132.74 g, 85%). MS (ESI): 172.9 (M+H)+. 



b) 2-bromothiazole-4-caiboxylic acid 

To a stirring suspension of the compound of Example 3(a) (32.11 g, 0.127 mol) in 

15 16% HBr (aq) (400 mL) at 0°C a solution of NaN02 (9. 1 Ig, 0. 132mol) in water (16mL) 
was added. After stirring for 35min, CuBr (20.6 g, 0.144 mol) was added followed by 
additional 16% Hbr(aq) (150 mL). The mixture was heated at 70 for Ih and 
immediately filtered. The filtrate was saturated with NaCl and extracted with ethyl acetate 
(2 X 5(X)mL). The organic phases were combined, dried (MgS04), filtered and 

20 concentrated to a brown solid. This was combined with solid collected by filtration and 
used without further purification or characterization in the next step. 



c) ethyl 2-bromothiazole-4-carboxylate 

The compound of Example 1(b) was heated at reflux in EtOH (1 L) for Ih, then 

25 filtered. To the filtrate was added 64 drops of 48% (aq) HBr. After stirring at reflux for 24 
h the solution was concentrated and redissolved in EtOAc (1 L). The solution was washed 
successively with saturated aqueous NaHC03 (1 L) and brine (1 L), dried (MgS04), 
filtered, decolorized with charcoal, filtered through Celite, and concentrated to a pale 
yeUow solid (16.95 g. 56%). ^H NMR (400 MHz, CDCI3) d 8.14 (s. IH). 4.46, (q, 2H), 

30 1.43 (t, 3H). 



43 



wo 98/48799 



PCTAJS98/08740 



d) 4-iiiethyI-l-naphtfaalene boionic acid 

To a stirring solution of l*bronio-4-niethybaphthalene (1 .0 g, 4.52 mmol) in THF 
(5 mL) at -IS^C was added N-butyllithium (1.8 mL, 4.52 mmol, 2.5M in hexane) diopwise. 
After stirring at -78 *C for 1 h, triisopropylborate (4.52 g, 22.6 mmol) was added. After 
5 stirring at room temperature for 3 h, the solution was partitioned between 3N HCl and ethyl 
acetate. The organic phase was washed successively with saturated aqueous NaHC03 and 
brine, then dried (MgS04), filtered and concentrated to a yellow solid which was washed 
with hexane to yield the title compound as a pale yellow solid (0.5 g, 59%). NMR (400 
MHz, CDCI3) d 9.35 (d, IH). 8,58 (d, IH), 8.14 (d, IH), 7.64 (m, 2H), 7.54 (d, IH), 2.82, 
10 (s,3H). 

e) ethyl 2-(4-methyl-l-naphthyl)thiazole-4-carboxylate 

To a stirring mixture of the compound of Example 1(c) (0.30 g, 1.27 mmol), the 
compound of Example 1(d) (0.355 g, 1.91 mmol), and Pd(Ph3P)4 (0.059 g, 0,05 mmol)) in 

15 EtOH (4 mL) and toluene (4 mL) was added NaHC03 (4.42 mL, 1.0 M in water). After 
stirring at reflux for 4 h,the mixture was cooled and partitioned between 1 N HCl (25 mL) 
and ethyl acetate (25 mL). The organic layer was washed with brine, dried (MgS04), 
filtered and concentrated. The residue was purified by column chromatography (silica gel, 
ethyl acetate/hexane) to yield the title compomid as a foamy solid. (0.257 g, 68%). MS 

20 (ESD: 298.2 (M+H)+ 

0 N-[2-(4-methyl-l-naphthyl)thiazol-4-ylcarbonyl]hydrazide 

Following the procedure of Example 1(d), except substituting ethyl 2-(4-methyH- 
naphthyl)thiazole-4-carboxylate for ethyl 2-(cis-2,6-dimethyl-4-morpholino)thiazole-4- 
25 carboxylate, the title compound was prepared as a pale yellow solid (0.245 g, 100%). MS 
(ESI): 284.2 (M+H)+. 

g) N-[2-(4-methyl-l-naphthyl)thia2ol-4-ylcarbonyl]'N-[N-(4-pyridinylmethoxycarbonyl)- 
L-leucinyI]hydrazide 

30 Following the procedure of Example 1(e)- 1(h), except N-[2-(4-methyl-l- 

naphthyl)thiazol-4-ylcarbonyl]hydrazide for N-[2-(cis-2,6-dimethyl-4-morpholino)thia2ol- 
4-ylcarbonyl]hydrazide in step (h), the title compound was prepared as a white solid (0.122 
g,48%). MS (ESI): 532.1 (M+H)+ 



44 



wo 98/48799 



PCT/US98/08740 



Example 4 

Preparation of N-r2-fN-methvl-N-f2>methvlpro^ 
methvl-N>f4-pvridmvlmethoxvcaifaonvlVI^leiHsinvn 

5 

a) N-(4-pyridinylmethoxycarbonyl)-L-leucine tert-butyl ester 

Following the procedure of Example l(e)-l(0, except substituting L-leucine tert- 
butyl ester hydrochloride for L-leucine methyl ester hydrochloride in step (e), the title 
coixq^ound was prepared as a colorless oil (2.94S g, 64%). MS (ESI): 323.4 (M+H)'*'. 

10 

b) N-Methyl-N*(4-pyridinylmethoxycarbonyl)-Meucine rerrbutoxycaibonyl ester 

The compound of Example 3(a) (2.9 g, 8.99 mmol) was dissolved in THF (40 mL) 
and methyl iodide (2.24 mL, 35.98 mmol) was added. The reaction mixture was cooled to 
0^ in a flask protected from moisture. Sodium hydride dispersion (L214 mg, 13.49 

IS mmol) was added cautiously and the suspension was stirred for 5 h at room temperature. 
Ethyl acetate was then added (to consume the sodium hydroxide fonned from the excess of 
sodium hydride), followed by water, dropwise, to destroy the excess of sodium hydride. 
The solution was concentrated in vacuo, and the oily residue partitioned between ether and 
water. The ether layer was washed with saturated aqueous sodium bicarbonate. The 

20 product was extracted with ethyl acetate, the extract was washed with water, dried 
(MgS04), filtered and concentrated. The crude product was purified by column 
chromatography on silica gel (ethyl acetate/ hexane, 3:1) to give a yellow oil (2.07 mg, 
68%). MS (ESI): 337.5 (M+H)+. 

25 c) N-Methyl-N-(4-pyridinylmethoxycarbonyl)-L-leucine 

To the compound of Example 3(b) (2.07 g, 6.15 nunol) in methylene chloride (20 
mL) was added trifluoroacetic acid (3 mL). After stirring one hour at room remperature the 
solution was concentrated and the residue was redissolved in methylene chloride, washed 
with saturated aqueous sodium bicarbonate, dried (MgS04) and concentrated to afford the 

30 title compound as a white solid (1 ,72 g, 100%). MS (ESI): 281 .3 (M+H)+. 
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d)N-[2-[N-ii!ethyI-N-(2-inethylpropyl)ainino]thia2ol-^^ 
pyridinylmethoxycarbonyl>L-leucinyl]hydrazide 

Following the procedine of Example l(a)-l(h), except substituting N-methyl 
isobutylamine for cis-2,6-dimethylmoipholine in step (a), and N-Methyl-N-(4- 
5 pyiidinylmethoxycarbonyl)-L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (h), the title compound was prepared as a pale yellow solid (91.8 mg; 43%). MS 
(ESI): 491.3 (M+H)+ 

Example g 

10 

Preparation of N-r2-fl-naDhthvnthia2ol-4-vlcart)onvll-N'-fN-f 3- 
pvridinvlmethoxvcaifaonvlVL-leucinvnhvdrazide 



a)N-(3-pyridinylmethoxycarbonyl)-L-leucine 
15 Following the procedure of Example 1(f)- 1(g), except substituting 3- 

pyridylcarbinol for 4-pyridylcarbinol in step (f), the title compound was prepared as a white 
solid, MS (ESI): 267.2 (M+H)+. 



b)N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(3-pyridinylmethoxycarbonyl)-L- 

20 leucinyl]hydrazide 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methyl- 1-naphthalene boronic acid in step (e) and N-(3- 
pyridinylmethoxycarbonyl)-L-leucine for N-(4-pyridinylmethoxycarbonyl>L-leucine in 
step (g), the title compound was prepared as a white solid (0.029 g, 28%). MS (ESI): 

25 518.2 (M+H)+. 

]Exftmplfi6 

Preparation of N-f2-(l>naphthvnthiazoi-4>vlcarbonvll>N'-rN-f2- 
30 pvridinvlmethoxvcarbonvlVL-leucinvnhvdrazide 

Following the procedure of Example S(a)-5(b), except substituting 2- 
pyridylcarbinol for 3-pyridylcarbinoI in step (a)» the title compound was prepared as a 
white solid (0.084 g, 82%). MS (ESI): 518.2 (M-i-H)+. 

35 
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Prepai^onofN-f2-fS-acenaphthvnthiazol-4>vlcarfaonvll-^^^ 
pyridii)vlm^thQXYC^nYlVMeucinyl1hY4i^ 

5 

Following the procedure of Example 3(a)-3(g), except substituting 5- 
bromoacenaphthene for l-bromo-4-methyhiaphthalene in step (d), the title compound was 
prepared as a white solid (0.166 g, 74%). MS (ESI): 544.2 (M+H)+. 

10 Examples 

Pteoaration of N42-rN-cvcloproDvlmethvl-N-f 2-niethvlpropvnaminolthiazol^ 
vlcarbonYlVN'-fN--niethvl-N-f4-pvridinvlmethoxycait}onylVI^leuci 

IS Following the procedure of Example 2(a)-2(c), except substituting N-Methyl-N-(4- 

pyridinylmethoxycarbonyl)'L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (c), the title compound was prepared as a yellow solid (SO mg, 25%). MS (ESI): 
531.3 (M+H)+ 

20 mn\p\^9 

Preparation of N-r2-rN-cvclopropvl-N-cvcloproDvlmethvlamino^thiazol-4-vlcarbo 
rN>(4-pvridinvlmethoxvcarbonvIVL-leucinvnhvdra2ide 

25 a) N-cyclopropylmethyl cyciopropylamine 

Cyclopropylamine (1.14 g, 20.0 mmol, 1.4 mL) and cyclopropanecarboxaldehyde 
(1.40 g, 20.0 mmol, 1.5 mL) were dissolved in methylene chloride (10 mL) and stirred at 
room temperature. After two hours, the solution was dried (MgS04), and concentrated to 
a^ord the pure imine. The compound was dissolved in ether (10 mL), the solution was 

30 cooled to 0 and lithium aluminum hydride (30 mL, 30 mmol, 1 M in ether) was added 
slowly. The solution was stirred for two hours and dien quenched at 0 with water (1.14 
mL), 15% sodium hydroxyde (1.14 mL), water (3.42 mL). The solid was removed by 
filtration and washed with ether. The filtrate was dried (MgS04), filtered and concentrated 
to afford a colorless Kquid (1.58 g, 71%). MS (ESI): 1 1 1.9 (M+H)+. 
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b)N-[2-(N'^clopropyl-N<yclopropylinethylainino)thiazol-^ 
pyridinylinethoxycarbonyl)-I^leucinyl]hydrazide 

Following the procedure of Example l(a)-l(h), except substituting 
cyclopropylmethyl cyclopropylamine for cis-2,6-dimethylmorpholine in step (a), the title 
5 compound was prepared as a white solid (16S mg, 88% yield). MS (ESI): 501.4 (M+H)"^. 

Example 10 

Preparation of N-r2>fN-cvcloprop vlmethvl.N>(2-methvlpropvnaminolthia2Ql.4- 
10 vlcarbonvI1-N'4N>f3-PvridinvlmethoxvcarbonvlVL-IeMcinvn^^^ 

Following the procedure of Example 2(a)-2(c), except substituting N*(3- 
pyridinylmethoxycarbonyI)-L-leucine forN-(4-pyridinylmcthoxycarbonyl)-L-leucine in 
step (c), the title compound was prepared as a yellow solid (154 mg, 89%). MS (ESI): 
15 517.4 (M+H)+ 

Ex^qiptel) 

Preparation of N-f2-fN-cvclopro pvlmethvl>N-(2>methvlpropvnaminolthiazoU4- 
20 vlcaifaonvn-N^-rN-f2-pvridinvlmethoxvcarbonvn-L-leucinvnhvdra2ide 

Following the procedure of Example 2(a)-2(c), except substituting N-(2- 
pyridinylmethoxycarbonyl)-L-leucine forN-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (c), the title compound was prepared as a yeUow solid (100 mg, 65%). MS (ESI): 
25 517.3 (M+H)+ 

Example 12 

Preparation of N-f2-rN-cvclopro pv]methyl-N-(2-methvlp rn pvnamino1thiaznl-4^ 
30 vlcarbQnvll->r-rN-methvl>N-G-pvridinvlmethoxvcarh nnvn-L>le»cinvllhvdrazide 

Following the procedure of Example 4(a)-4(d), except substituting 3- 
pyridylcaibinol for 4-pyridylcarbinol in step (a) and N-cyclopropylmethyl isobutylamine 
for N-methyl isobutylamine in step (d), the title compound was prepared as a yellow solid 
35 (30 mg, 22%). MS (ESI): 531.4 (M+H)+ 
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Example 13 

Preparation of N-r2-fN.cyclopropvl-N>cvcloDroDvlmethv1amino^thia2ol-4-vlc^ 
n^.n.pvridinvlmethoxvcarbonvlVL-leucinvllhvdrazide 

5 

Following the procedure of Example l(a)-l(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis*2,6-dimethyIinorpho]ine in step (a) and 3- 
pyridylcaibinol for 4-pyridylcarbinol in step (f), the title compound was prepared as a white 
solid (85 mg, 43%). MS (ESI): 50L4(M+H)+ 

10 

Exampte H 

Preparation of N42-(N-cvcloi)ropvl«N-<;vcloproDvlniethvlaminoHhiazol-4-vlcaib^ 
rN-methvl-N.^4-pvridinylmethoxvcarbonylVI^leucinvnhvdrazide 

15 

Following the procedure of Example 4(a)-4(d), except substituting N- 
cyclopropylmethyl cyclopropylamine for N-methyl isobutylamine in step (d), the title 
compound was prepared as a white solid (58 mg, 35%). MS (ESI): 515.3 (M+H)+. 

20 E^mtk 15 

Preparation of N-r24N.N-bSs>f 2-methvlpTDDvnamino1thia2ol-4-vlcaibonvl1-N -rN-(2- 
pvridinvlmethoxvcarfaonvlVL-leucinvnhvdrazide 

25 Following the procedure of Example 1(a)- 1 (h), except substituting diisobutylamine 

for cis-2,6-dimethylmorpholine in step (a) and 2-pyridylcarbinol for 4-pyridylcarbinol in 
step (0, the title compound was prepared as a yellow solid (140 mg, 77%). MS (ESI): 
519.4 (M+H)+ 

30 Example 16 

PrepaiatiQnofN-rN-(4-pvridinvlmethoxvcaibonvlVL-leucinvl1-N^r2^ 

tfityal^y4ToquiiiQlipfi)lthi^l4-y|c^Qnyllhydm^ 

35 Following the procedure of Exanq)le 1 (a)- 1(h), except substituting 1,2,3,4- 

tetrahydroquinoline for ciS'2,6-dimethylmorpholine in step (a), the title conq)ound was 
prepared as a yellow solid (168 mg, 88%). MS (ESQ: 523.4 (M+H)*^. 
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Exampte 17 

|> ^^rafinnnfN-r4>mef Hy1-l-fH^enoxv^Dhenvlpent^^ 

a) 2-(3-phenoxyphenylH-inethylpent-4-enoic acid 

To a stirring solution of diisopropy lamine (4.99 g, 49.3 mmol) in THF (50 mL) 
cooled to -78 was added n-butyllithium (19.4 mL, 48.5 mmol, 2.5M in hexane) 

10 dropwise. After stirring for 15 min at -78X, a solution of 3-phenoxyphenylacetic acid (5.0 
g, 2L9 mmol) in THF (20 mL) was added dropwise. The mixture was warmed to 0 **C then 
cooled to -78 °C and 3-bromo-2-methylpropene (4.4 g, 32.9 mmol) was added to the 
mixture in one portion. After stirring at -78 for 2h, the reaction was quenched with 10 
mL of water then concentrated. The residue was ledissolved in water and extracted with 

15 ether (200 mL). The aqueous layer was acidified (3 N HCl) and extracted with ether (2 X 
200 mL). The organic layers were combined, dried (MgS04), filtered and concentrated to 
yield the title compound as a white solid (5.4 g, 87%). NMR (400 MHz, CDCI3) d 7.36 
(m, 3H), 7.14 (m, 2H). 7.01 (m. 4H), 4.78 (d, 2H). 3.82 (t, IH), 2.83 (dd, IH), 2.47 (dd, 
lH),1.75(s,3H). 

20 

b) 2-(3-phenoxyphenyl)-4-methylpentanoic acid 

To a stirring solution of the compound of Example 17(a) (5.4 g, 19.1 mmol) in 
ethyl acetate (75 mL) was added palladium on carbon (2.0 g). After stirring under a 
balloon of hydrogen for 16 h, the mixture was filtered through celite. The filtrate was 
25 concentrated and the residue was purified by column chromatography (silica gel, ethyl 

acetate/hexane) to yield the title compound as a white solid (2.1 g, 39%). MS (ESI): 283.2 
(M-H)-. 

c) (±)-N-[4-methyl-2K3-phenoxy)phenylpentanoyl]-N*-[2-(l-naphthyl)thiazol-4- 

30 ylcarbonyllhydrazide 

Following the procedure of Example 1(h), except substituting 2-(l- 
naphthyDthiazoM-ylcarbonylhydrazide for N-[2-(cis-2,6-dimethyl-4-morpholino)thiazol-4- 
ylcarbonyllhydrazide and 2-(3-phenoxyphenyl)-4-methylpentanoic acid for N-(4- 
pyridinybnethoxycaibonyl)-L-leucine, the title compound was prepared as a white solid 

35 (0.246g, 82%). MS (ESI): 536.2 (MtH)+. 
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pi.thy1An>phftnvlVhenv1i)ftnM>enovl]hvdrm^ 

5 

a) 2-(3-phenylphenyl)-4-methylpent-4-enoic acid 

Following the procedure of Example 17(a), except substituting 3-biphenylacetic 
acid for 3-phenoxyacetic acid, the title compound was prepared as a white solid. MS (ESI): 
265.3 (M-H)-. 

10 

b) N-[2-[N-methyl-N-(2-methylpropyl)aminolthiazol-4-ylcaibonyll-F^ 
phenyl)phenylpent-4-enoyI]hydrazide 

Following the procedure of Example l(a)-l(h), except substituting N-methyl 
isobutylamine forcis-2,6-dimethylmorpholine in step (a), and 2-(3-phenylphenyl)-4- 
15 methylpent-4-enoic acid for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (h), the title 
compound was prepared as a white solid. MS (ESI): 477.3 (M+H)+. 

pxample 19 

20 Preparation of N41-fN.N-bis -fl>methvlpronvnaminolthiazol-4-vlca<bonYll-K-fN-^^^ 
Nr.fVpvridinvlmetho xvcarbonvlVL-leucinvllhvdrazide 

Following the procedure of Example l(a)"l(h), except substituting diisobutylamine 
for cis-2,6-dimethylmorpholine in step (a) and 3-pyridylcarbinol for 4-pyridylcarbinol in 
25 step (0, the title compound was prepared as a yellow solid (1 10 mg, 30%). MS (ESI): 
519.4 (M+H)+ 

^^mph ?0 

30 PrepaiationofN42.m^cvclo propvl>N>cvclonropvlmethvlamino)thiaZQl4-VlCMtQ^^^^^ 
f^-methyl-N-n-pyridi nvlmethoxvcarbonvlVL-leucinvllhydrazide 

Following the procedure of Example 4(a>4(d), except substituting 3- 
pyridylcarbinol for 4-pyridylcarbinol in step (a) and N-cyclopropylmethyl 
35 cyclopropylamLne for N-methyl isobutylamine in step (d), the title compound was prepared 
as a yellow solid (33 mg, 25%). MS (ESI): 515.4 (M+H)+. 
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Preparation of N>r2-^ -cvclQprQpvlmethvl-N>propvlamino^thta2ol-4-ylcaifeonvn 
pvridinvlmethoxvcaiiy^nvlVL-leucinvnhvdrazide 

5 

Following the procedure of Example 1(a)- 1(h), except substituting N-cyclopropyl 
propylanune for cis-2»6-diniethylmorpholine in step (a) and 3*pyridylcarbinol for 4- 
pyridylcaibinol in step (f), the title compound was prepared as a yellow solid (40 mg, 25%). 
MS (ESI): 503.3 (M+H)+. 

10 

Example 22 

Preparation of N-^2-^N-methv^N-(2-methvlpropvnamino^thiazol-4^vlcaIfaonvl^-^^-r^ 
methvl-2-r3-phenvnDhenvlpentanovnhvdrazide 

15 

a) 2-(3-phenylphenyl)-4-methylpentanoic acid 

Following the procedure of Example 17(a)' 17(b), except substituting 3- 
biphenylacetic acid for 3-phenoxyacetic acid, the title compound was prepared as a white 
solid. MS (ESI): 267.4 (M-H)-. 

20 

b) N-(2-[N-methyl-N-(2-methylpropyl)anuno]thiazol-4-ylcaibonyl]-N*-[4^ 
phenyl)phenylpentanoyl]hydrazide 

Following the procedure of Example l(a>-l(h), except substituting N*methyl 
isobutylamine for cis-2,6-dimethylmorpholine in step (a), and 2-(3-phenylphenyl)-4- 
25 nciethylpentanoic acid for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (h), the title 
compound was prepared as a white solid (185 mg, 88%). MS (ESI): 479.4 (M+H)+. 

E^cample^? 

30 P|[^ppr^fiQ|]tofN'rW-f?'m^ftYlprppy>)-N-(3>^^^ 
Pftphftyl)tWwl-4-yiic^nyllhytf]m 

a) 3-phenylamline 

To a stirring solution of 3-mtrobiphenyl (1.2 g, 6.0 nunol) in ethyl acetate (25 mL) 
35 was added 10% Palladium on carbon (500 mg, 40% w/w). After stirring under a balloon of 
hydrogen for 24 h, the mixture was filtered through Celite and concentrated to yield the title 
compound as a white solid (0.956 g, 94%). MS (ESI): 170.0 (M+H)+ 
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b) N-CS-phenyOphenyl isobutylamine 

Following the procedure of Example 2(a)-2(b), except substituting 3-pheny laniline 
for isobutylamine, and isobutyryl chloride for cyclopropane carbonyl chloride in step (a), 
5 the title compound was prepared as a brown oil (1.1 g, 90%). MS (ESI): 226.1 (M+H)"^. 

c) N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-K-[[N-isobutyl-N-(3-biphenyl)lannddo]hydrazi^^ 

To a solution of phosgene (0.289 mL, 1 .93M in toluene) was added a mixture of the 
compound of Example 23(b) (0.126 g, 035S mmol) and N-methylmoipholine (0.0S6 g, 

10 0.55 Smmol) in dichloromethane (3 mL) dropwise. After stining for 20 min.» 2-(l- 

naphthyl)thiazol-4-ylcaibonylhydrazide (O.ISO g, 0.558 mmol) and N-methyhnorpholine 
(0.056 g, 0.558 nunol) in dichloromethane (3 mL) was added followed by DMF (3 mL). 
After stirring at 50 X for 16 h, the solution was diluted with ethyl acetate and washed 
successively with water, saturated aqueous sodium bicarbonate, and brine. The organic 

15 layer was, dried (MgS04), filtered and concentrated. The residue was purified by column 
chromatography (silica gel, ethyl acetate/hexane) to yield the title compound as a white 
solid (0.122 g, 42%). MS (ESI): 521.3 (M+H)+ 

Example 24 

20 

Preparation of N-r4^methy^2-f3-p^epyl)phenylpentanoyl^N'■r^-(^naph^^^^^ 

ykartwnyllhydmide 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
25 naphthylboronic acid for 4-methyH -naphthalene boronic acid in step (e) and 2-(3~ 

phenylphenyl)-4-methylpentanoic acid for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (g), the title compound was prepared as a white solid (0.119 g, 49%). MS (ESI): 
520.3 (M+H)+. 

30 Example 25 

Preparation of N>r4-methvl-2-(3-phenvnphenvlpentanovn-N'..f2-rN-(2-met hvlpropvn-N- 
phgnytemino1thiazQ)-4-ylcaifaoi]iyllhydT92ide 

35 Following the procedure of Example 2(a)-2(c), except substituting aniline for 

isobutylamine and isobutyryl chloride for cyclopropane carbonyl chloride in step (a), and 2- 
(3-phenylphenyl)-4-methylpentanoic acid for N-(4«pyridinylmethoxycarbonyl)-L-leucine in 
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Step (c), the title compound was prepared as a white solid (72 mg, 52%). MS (ESI): 541.3 
(M+H)+. 

5 

Preparation of N-r2>r2-methoxv- l-naphthvnthi azo1-4.vlcarfaoiivl%>r-fN-(4> 
pvridinvlmethoxvcarbonvlVL-leucinvllhvdrayiHft 

Following the procedure of Example 3(a)-3(g), except substituting l-bn>mo-2- 
10 methoxyn^hthalme for l-bromo-4-methylnaphthalene in step (d), the title compound was 
prepared as a white solid (0.194 g, 85%). MS (ESI): 548.3 (M+H)+ 

Ei^^mpl? 27 

15 Preparation of N-r2>f 2-benzvloxvphenvnthiazol-4.vlcarhon vll-N^r4-methvl 
phenvnphenvlpentanovnhvdra2ide 

a) 2-benzyloxybromobenzene 

To a stirring solution of 2-bromophenol (10.0 g, 57.8 mmol), and benzyl bromide 
20 (9.9 g, 57.8 mmol) in acetone (150 mL) was added K2CO3 (12.0 g. 86.7 mmol). After 
stirring at reflux for 4h, the mixture was partitioned between ethyl acetate and water. The 
organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 
residue was purified by column chromatography (silica gel, ethyl acetate/hexane) to yield 
the title compound as a colorless oil (15.2 g, 57.8 nunol). ^HNMR (400 MHz, CDCI3) d 
25 7.62 (m, IH), 7.54 (m, 2H), 7.45 (m, 2H), 7.37 (m, IH). 7.28 (m. IH), 6.98 (m, IH), 6.91 
(m, lH),5.17(s,2H). 

b) 2-ben2yloxyphenylboronic acid 

To a stirring solution of Uie compound of Example 27(a) (15.2 g, 57.8 mmol) in 
30 THF (100 mL) at -78*^0 was added dropwise n-BuLi (23.1 mL, 2.5M in hexane, 57.8 
mmol). The mixture stirred at -78X for 25 min when added via cannulation to a stirring 
solution of triisopropylborate (54.4 g, 289 mmol) in THF (100 mL) at -78X. After 
wanning to room temperature and stirring for 3h, the muture was poured into 3N HCl (100 
mL) and extracted with etiiyl acetate (3 X 200mL). The organic layers were combined, 
35 washed successively with water and brine, dried (MgS04), filtered and concentrated. The 
residue was purified by column chromatography (silica gel, ethyl acetate/hexane) to yield 
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the title compound as a pale yellow solid (6.9 g, 30.3 mmol). ^HNMR (400 MHz, CDCI3) 
d 7.90 (d. IH). 7.42 (m. 6H). 7.07 (t, IH), 7.02 (d. IH). 6.05 (s. 2H), 5.16 (s, 2H). 

c) N-[2-(2-ben2yloxyphenyl)thiazol-4-ylcaibonyl]-N'-[4-methyl-2-(3- 
5 phenyl)phenylpentanoyl]hydrazide 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 2- 
benzyloxyphenylboronic acid acid for 4-methyM-naphthalene boronic acid in step (e) and 
2-(3-phenylphenyl>4-methylpentanoic acid for N-(4-pyridinylmethoxycarbonyl)-L-leucine 
in step (g), the title compound was prepared as a white solid (0.194 g, 85%). MS (ESI): 
10 576.3 (M+H)+ 

Preparation of N-r2-(2-ben2vloxv-l-naphthvnthia2ol-4-vlcariiQn vl1-N'-rN-^^ 
15 Pvridinvlmethoxvcarbonvn-L-leucinyUhydfazide 

a) l-bromo-2-methoxymethoxynaphthalene 

To a stirred suspension of sodium hydride (1.6 g, 40.3 mmol, 60% dispersion in 
mineral oil) in DMF (150 mL) at 0°C was added l-bromo-2-naphthol (5.0 g, 22.4 mmol) 

20 dropwise. After stirring for 20min, bromomethyl methyl ether (2.8 g, 22.4 mmol) was 
added slowly. After warming to room temperature and stirring for 4 h, the mixture was 
poured into water and extracted with ethyl acetate. The organic phase was washed with 
saturated aqueous NaHC03 and brine then dried (MgS04), filtered and concentrated to a 
red oU (5.98 g, 100%). Ifl NMR (400 MHz, CDCI3) d 8.27 (d, IH). 7.79 (d, 2H). 7.60 (t, 

25 IH), 7.46 (m, 2H), 5.38 (s, 2H), 3.61 (s, 3H). 

b) ethyl 2-(2-methoxymethoxy-l-naphthyl)thiazole-4-carboxylate 

Following the procedure of Example 3(a)-3(e), except substituting l-bromo-2- 
methoxymethoxyn^hthalene for l-bromo-4-methylnaphtbalene in step (d), the title 
30 conqxiund was prepared as an off-white solid (0.136 g, 15%). MS (ESI): 344.2 (M+H)+. 
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c) ethyl 2-(2-hydroxy-l-iiaphthyl)thia2ole-4-carboxylate 

To a stirring solution of the compound of Example 28(b) (0.136 g, 0.397 mmol) in 
EtOH (3 mL) was added concentrated hydrochloric acid (S drops). After stirring at reflux 
for 3 h, the solution was concentrated, redissolved in ethyl acetate, and washed successively 
5 with saturated aqueous NaHC03 and brine. The organic layer was dried (MgS04), filtered 
and concentrated. The residue was purified by column chromatography (silica gel, ethyl 
acetate/hexane) to yield the title compound as a white solid (0.080 g, 67%). MS (ESI): 
300.2 (M+H)+ 

10 d) ethyl 2-(2-benzyloxy- l-naphthyl)thiazole-4-carboxylate 

To a stirring solution of the compound of Example 28(c) (0.080 g, 0.268 mmol), 
benzyl alcohol (0.038 g, 0.348 mmol) and triphenylphosphine (0.091 g. 0.348 nunol) in 
THF (3 ihL) at 0 *'C was added diisopropyl azodicari>oxylate (0.070 g, 0.348 mmol) 
dropwise. After stirring at room temperature for 16 h, the solution was concentrated and 

15 the residue purified by column chromatography (silica gel, ethyl acetate/hexane) to yield 
the title compound as a white solid (0.060 g, 58%). NMR (400 MHz. CDCI3) d 8.41 (s, 
IH), 8.12 (d, IH), 7.91 (d, IH), 7.80 (d, IH), 7.52 (t, IH). 7.41 (t, IH), 7.34 (m, 6H). 5.24 
(s, 2H). 4.49 (q. 2H). 1.44 (t, 3H). 

20 e) N-[2-(2-benzyloxy- l-naphthyl)thia2ol-4-ylcarbonyl]-Nr-IN-(4- 
pyridinylmetiioxycarbonyl)-L-leucinyl]hydrazide 

Following the procedure of Example l(d)-l(h). except substitutmg ethyl 2-(2- 
benzyloxy-l-naphthyl)thia2ole-4-carboxylate for ethyl 2-(cis-2,6-dimethyl-4- 
morpholino)thiazole-4-caiboxylate (d), the title compound was prepared as a white solid 

25 (0.050 g, 52%). MS (ESI): 624.2 (M+H)+ 

Example 29 

Preparation of N-f2-rN.N-bis>f2>m ethvlproDvnaminolthiazol-4-vlcarbonvn-N^-fN-methvl- 
30 N-r2-pvridinv lmethoxvcarbonvlVL-leucinvnhvdrazide 

Following the procedure of Example 4(a)-4(d), except substituting 2- 
pyridylcarbinol for 4-pyridylcarbinol in step (a) and diisobutylamine for N-methyl 
isobutylamine in step (d), the title compound was prepared as a yellow solid (40 mg, 20%). 
35 MS (ESI): 533.4 (M+H)+ 



Exqmplg 30 
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l>fepararionofN -ri-rQ>phenanthrenvnthiazol-4-vlcari^ 

5 Following the procedure of Example 3(a)-3(g), except substituting 9- 

bromophenanthrene for l-bromo-4-methylnaphthaIene in step (d), the title compound was 
prepared as an off-white solid (0.085 g, 48%). MS (ESI): 568.2 (M+H)+ 



10 



pxaiT[|pte31i 

P«>paTafiftn of N-r2-f9 -afithfacenvnthiazol-4-vlcarbonvn-N'-rN-(4- 
pvridinvlmetho xvgarfaonvlVL-leucinvllhvdrazide 

Following the procedure of Example 3(a)-3(g)i except substituting 9- 
15 bromoanthracene for l-bromo-4-methylnaphthalene in step (d), the title compound was 
prepaiedasawhitesolid (0.101 g, 67%). MS (ESI): 568.2(M+H)+ 

Example 32 

20 Preparation of N^r2-fN N-bis-r2-methvlDroDvnamino1thiazol-4'Vlcarbonvll-K^^ 
hiitoxvcarbonvl-T .-leucinvnvdrazjde 

Followmg the procedure of Example l(a)-l(d) and 1(h), except substituting 
diisobutylamine for cis-2,6-dimethylmorpholine in step (a) and N-tert-butoxycaibonyl-L- 
25 leucine for N-(4-pyridinylmethoxycaibonyl)-L-leucine in step (h), the title compound was 
prepared as a yeUow solid (950 mg, 78% yield). MS (ESI): 484.3 (M+H)+. 

Example 33 

30 Preparation of N-r^4N.N-bis-( 2.methvlpropvnamino1thiazo1-4-vlcarfaonvlVN'-fN^ 
leucinvmhvdrazide 

Following the procedure of 4(c), except substituting N-[2-[N JI-bis-(2- 
methylprdpyl)aminolthiazol-4-ylcarbonyl]-N*K-^«'t-butoxycarbonyl-L^^^^ 
35 for N-Methyl-N-(4-pyridinylmedioxycarbonyl)-L-leucine r^itbutoxycarbonyl ester, the title 
compound was prepared as a yeUow solid (370 mg, 85%). MS (ESI): 384.3 (M+H)+. 
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fampte 34 

pp p^ priniinfN-ra^l-natihthvnthia2ol-4-vlcarbonvl^ 
pypH^IIY!TnethoxvcaifannYn-L-1eucinvnhvdra2ide 

5 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-niethy 1-1 -naphthalene boronic acid in step (e) and N-methyl-N- 
(3.pyridinybnethoxycarbonyl)-L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (g), the title compound was prepared as a white solid (0.100 g, 59%). MS (ESI): 
10 532.2 (M+H)+. 

P reparation of N42-rN N-his-f2-methv 1propvnaminolthia2ol^^^ 
15 pigolinovl-L-leiicifiynhvdrazide 

Following the procedure of Example 1(h), except substituting N-[2-[N,N-bis-(2- 
methylpropyl)amino]thia2ol-4-ylcarbonyl]-N'-[N-(L-leucinyl)]hydrazideforN-[2-(cis-2,6- 
dimethyl-4-morphoIino)thiazol-4-ylcarbonyl]hydrazide and picolinic acid for N-(4- 
20 pyridinylmethoxycarbonyl)-L-leucine, the tide compound was prepared as a yellow solid 
(40mg,30%). MS (ESI): 489.3 (M+H)+ 

gx;^mple.36 

25 Prepaiation of N-r2^ W.N-bis-f 2-methv!prop ynamino1thia2ol-4-vlcarfaonvn-N'-rN^^^ 
pyrazinecarbonvlV I -leucinvllh vdrazide 

Following the procedure of Example 1 (h), except substituting N-[2-[N,N-bis-(2- 
methylpropyl)amino]thiazol-4-ylcarbonyl]-N*-[N-(L-leucinyl)]hydrazideforN-I2-(cis^^ 
30 dimeAyl-4-morpholino)thiazol-4-ylcarbonyl]hydrazide and pyrazuiecarboxylic acid for N- 
(4-pyridinylmethoxycarbonyl)-L-leucine, the title compound was prepared as a yellow solid 
(45 mg, 35%). MS (ESI): 490.3 (M+H)+. 

Example 37 

35 

Preparation of N-rN,N-bis-(2-meth vlprQpvncarbamovl1-N'-r2-fN-(2>methYlprQPVn'N' 
phenvlaminolthiazoM-vlcarbonvllhvdrazide 
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a) N-isobutylaniline 

Following the proceduie of Example 2(a)-2(d), except substituting aniline for 
isobutylamine and isobutyryl chloride for cyclopropane carbonyl chloride in step (a), the 
5 title compound was piiq)ared as an orange liquid (2.11 g. 83% yield). MS (ESI): 172.2 
(M+Na)+. 

b) N-[2-[N-(2-methylpropyl)-N-phenyl]thiazol-4-ylcarbonyl]hydrazide 

Following the procedure of Example l(a>l(d), except substituting N- 
10 isobutylaniline for cis-2,6-dimethylmorpholine in step (a), the title compound was prepared 
asawhitesoUd. MS (ESI): 2913(M+H)+ 

c) N-[N,N-bis-(2-methylpropyl)carbamoyl]-N'-I2-[N-(2-methylpropy 
phenylamino]thiazol-4-ylcaibonyllhydrazide 

15 Following the procedure of Example 23(c), except substituting N-[2-[N-(2- 

methylpropyl)-N-phenyl]thia2ol-4-ylcarbonyl]hydrazidefor2-(l-naphthyl)thiazoM- 
ylcarbonylhydrazide and diisobutylamine for N-(3-phenyl)phenyl isobutylamine, the title 
compound was prepared as a white solid (25 mg, 25%). MS (ESI): 4463 (M+H)+. 

20 px^mple 38 

P«.p^rfttinnofN>f2-ph«nvUhiazol-4>v lcarhQnvlV^^ 
leiicinvllhvdraade 

25 Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 

phenylboronic acid for 4-methy 1-1 -naphthalene boronic acid in step (e), the title compound 
was prepared as a white solid (0.077 g. 27%). MS (ESI): 468.2 (M+H)+. 

Example 39 

30 

Preparation of N-f 2-P -rA-teft-butoxvcarbnnvnbenzvloxvphenvllthiazol-4-vlcart 
pa-f/Upvridinvlmetho Tycarfaonvn-L-leucinvllhvdrazide 

a) rerr-butyl 4-bromomethylbenzoate 
35 . To a stirring solution of 4-bromomethylbenzoic acid (4.0 g, 18.6 mmol) in 

cyclohexane (37 mL), dichloromethane (19 mL) and THF (2 mL) was added a solution of 
rm-butyl-2,2,2-trichloroacctmiidate (8.1 g, 37.2 mmol) in cyclohexane (12 mL) followed 
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by a catalytic amount of boron trifluoride ethexate. After stining at room temperature for 
18 h, NaHCOs (4 g) was added and the mixture filtered. The mixtuie was filtered through 
a short plug of silica gel and concentrated to yield the title compound as a colorless oU that 
solidifies on standing (3.6 g, 71%). NMR (400 MHz, CDCI3) d 7.98 (d. 2H), 7.44 (d. 
5 2H), 4.50 (s, 2H), 1.59 (s, 9H). 

b) ethyl 2-(2-hydroxyphenyl)thia2ole-4-carboxylate 

Following the procedure of Example 28(a)-28(c), except substituting 2- 
bromophenol for l-bromo-2-naphthol in step (a), the title compound was prepared as a 
10 white soUd (0.560 g, 53%). MS (ESI): 250.1 (M+H)+. 

c) ethyl 2-[2-(4-reit-butoxycarbonylbenzyloxy)phenyl]thia2ole-4-carboxylate 

To a stining mixture of the compound of Example 39(b) (0.094 g, 0.379 mmol) and 
potassium carbonate (0.136 g, 0.985 mmol) in acetone (10 mL) was added the compound of 
15 Example 39(a) (0.133 g, 0.417 mmol). After stirring at reflux for 16 h, the mixture was 
partitioned between ethyl acetate and water. The organic layer was washed with brine, 
dried (MgS04), filtered and concentrated. The residue was purified by column 
chromatography (silica gel, ethyl acetate/hexane) to yield the title compound as a white 
solid (0.160 g. 96%). MS (ESI): 440.2 (M+H)+ 

20 

d) N-[2-[2K4-tefr-butoxycarbonyl)benzyloxyphenyllthiazol-4-ylcarbonyl]-K^^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide 

Following the procedure of Example l(d)-l(h), except substituting ethyl 2-[2-(4- 
te/t-butoxycarbonylbenzyloxy)phenyllthiazole-4-carboxylate for ethyl 2-(cis-2,6-dimethyl- 
25 4-morpholino)thiazole-4-caiboxylate in step (d), the title compound was prepared as a 
white soUd (0.124 g, 47%). MS (ESI): 674.2 (M+H)+. 

fiXOTPte^O 

30 Preparation of N42^r2-r4-carb oxvbenzvloxv^phenvl1thiazol-4>vlcaibonvn-N'4N-(4^ 
pyridinvlmethoxvcarbonvlVL-leucinvllhvdrazide 

Following the procedure of 4(c), except substituting N-[2-(2-(4-rerr- 
butoxycarbonyl)benzyloxyphenylllhiazol-4-ylcaibonyl]-N*-[N-(4- 
35 pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide for N-Methyl-N-(4- 

pyridinylmethoxycarbonyl)-L-leucine rcrtbutoxycarbonyl ester, the title compound was 
prepared as a pale yellow solid (0.130 g, 100%). MS (ESI): 618.2 (M+H)+. 
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Preparation of N-rN-(4-rgry-butoxvcarbonvlben2vloxvcarbQnvlVL4eucinvn-N'-^ 
S methyipTopvlVN-phenvlamino1thia2ol-4-vicaibonvnhvdra7jde 

a) N-isobutylaniline 

Following the procedure of Example 2(a)-2(b), except substituting aniline for 
isobut/lamine and isobutyryl chloride for cyclopropane caibonyl chloride in step (a), the 
10 title compound was prepared as an orange liquid (2.1 1 g, 83%). MS (ESI): 335.3 
(M+Na)+. 

b) (4-rm-butoxycarbonyl)benzyl alcohol 

Water (5 mL) and potassium carbonate (710 mg, 5.15 mmol) were added to a 
15 solution of the compound of Example 39(a) (280 mg, 1.03 mmol) in dioxane (5 mL). The 
mixture was heated at reflux overnight, then the dioxane was removed under reduced 
pressure. Methylene chloride was added followed by treatment with dUute HCl until all 
solid had dissolved. The organic phase was separated, washed with aqueous sodium 
bicarbonate, dried (MgS04), filtered and concentrated to afford the title compound as a 
20 white solid (214 mg, 100% ). 1h NMR (400 MHz, CDCI3) d 7.89 (d. 2H), 7.33 (d. 2H), 
4,67 (s, 2H). 3.08 (s. IH), 1.57 (s. 9H) . 

c) N-[N-(4-rerr-butoxycaibonylbenzyloxycarbonyl>-L*leucinyl]-N'-[2-[N-(2- 
methylpropyl)-N-phenylamino]thiazol-4-ylcarbonyl]hydrazide 

25 Following the procedure of Example l(a)-l(h), except substituting N- 

isobutylaniline for cis-2,6-dimethylmorpholine in step (a) and (4- 

rertbutoxycarbonyl)benzyl alcohol for 4'pyridylcarbinol in step (f), the title compound was 
prepared as a white solid (15 mg, 17%). MS (ESI): 638.2 (M+H)+. 
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Example 42 

pppararinn nf N.ra-fN.N- hts-(2-methvIproPvnamino1thia^^^ 
hyt^yY^rhonvlbenzvloicycarbonvlVI^Ieucinvllhvdrazid^ 

5 

Following the procedure of Example l(a)-l(h), except substituting diisobutylamine 
for cis-2,6-dimethylmorphoUne ift step (a) and (4-rmbutoxycarbonyl)benzyl alcohol for 4- 
pyridylcaibinol in step (f), the title compound was prepared as a white solid (35 mg, 16%). 
MS (ESI): 618.4 (M+H)+ 

10 

Example 43 

Pp>p ^ priftnofN.rN>(4-c arhoxvbenzvloxvcaTfaonvlVL-leucinvlVN'^ 
TTTff^hylprnpvlVN-phenvlamino1thia2ol-4-vlcart)onvl1^ 

15 

Following the procedure of 4(c), except substituting N-[N-(4-rert- 
butoxycarbonylbenzyloxycarbonyl)-L-leucinyl]-N'-[2-[N-(2-methylpropyl)-N- 
phenylaraino]thiazol-4-ylcarbonyl]hydrazide for N-Methyl-N-(4- 
pyridinylmetiioxycarbonyl)-L-leucine fertbutoxycarbonyl ester, the title conqx>und was 
20 prepared as a yellow solid (10 mg, 85%). MS (ESI): 582.2 (M+H)+. 

Exan>pk44 

p^ftpararinn of N-fN -henzvloxvcaronvl-L-leucinvlVN^>r2-r2>(4-rerr- 
25 hutoxvcarfaonv nhfinzvloxvphenvllthiazol-4-vlcarfaonvllhvdrazide 

Following the procedure of Example 1(d) and 1(h), except substituting ethyl 2-[2- 
(4-rfi/t-butoxycarbonylbenzyloxy)phenyl]thiazole-4-carboxylate for ethyl 2-(cis-2,6- 
dimethyl-4-morpholino)thiazole-4-carboxylate in step (d) and N-benzyloxycarbonyl-L- 
30 leucine for N-(4-pyridinylmetiioxycarbonyl)-L-leucine in step (h), the tide compound was 
prepared as a white solid (0.102 g. 68%). MS (ESI): 673.2 (M+H)+. 
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Example 45 

Prepararion of N-(N-benzvlQxvcarQnvl-L-leucinvlVN'-r2-r2«f4- 
i^fiiQxyhenzvloxv^phenvnthiazol-4-vlcarix>nvl1hvdmM^ 

5 

Following the procedure of 4(c), except substituting N-(N-benzyloxycaronyl-L- 
letfcinyl)-N'-t2-[2-(4-ferr-butoxycarbonyl)benzyloxyphenyl]thiazol-4-ylcarbonyl]hy 
for N-Methyl-N-(4-pyridinylmethoxycarbonyl)-L-Ieucine r^itbutoxycarbonyl ester, the title 
compound was prepared as a pale yellow solid (0.103 mg, 100%). MS (ESI): 632.2 
10 (M+H)+. 

Example 46 

Preparation of N4N- f6-methvl-3-pyridinvlmethoxvcarbonvlVL-leucinvn-N'-f2-(l- 
IS naphthvnthiazol-4-vlcaifaonvnhvdra2ide 

a) 6-methyl-3-pyridylcarbinol 

Following the procedure of Example 2(b), except substituting methyl 6- 
methybicotinate for N-cyclopropylmethyl isobutyramide, the title compound was prepared 
20 as a yellow oil (4.32 g, 83%). MS (ESI): 123.8 (M+H)+. 

b) N-[N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-lcucinyl>N'42-(l-naphthyl)th 
ylcarbonyl]hydrazide 

Following the procedure of Example 5(a)-S(b), except substituting 6-methyl-3- 
25 idylcarbinol for 3-pyridylcaibinol in step (a), the title compound was prepared as a white 
sofid (0.155 g, 63%). MS (ESI): 532.2 (M+H)+. 

Example 47 

30 Preparation of N>fN-ben2vloxvcarbonvl>L-leucinvn-N^-r2-rN-cvclopropvl-N- 
cyclopropvlmethvl aminQ^thiazoM-ylcarfaonvllhvdrazide 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropylmetfayl cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and N- 
35 benzyloxycarbonyl-L-leucine for N-(4-pyridinybnethoxycaibonyl)*L-leucine in step (h), 
the title compound was prepared as a white solid (156 mg, 75%). MS (ESI): 500.3 
(M+H)+. 
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Example 4« 

Preparation pfN-r2-fN-<vcloproDvl-N-cvclopi«pvlmP ^ hvlamino^hiaTol-4.vlcari^^ 
5 fN-fZ-PVridinvlniethoxvcarfaonvn-L-leiiein vnhvriraridP 

Following the procedure of Example 1(a)- 1(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis.2,6-dimethylmorpholine in step (a) and 2- 
pyiidylcaibinol for 4-pyiidylcarbinoI in step (f), the tide compound was prepared as a white 
10 soUd (260 mg, 73%). MS (ESI): 501.1 (M+H)+ 

Example 49 

Preparation QfN-r2-n^-CYrlopropvl-N-cvclonroovlmethvfaminn^thiaznl.4.vlrf^^ 
1^ rN-(6-mCthvl-3-PVridinvlmftthoxvcarhnnvTV.T,leudnvnhYf<n i 7 ;i ^| ft 

Following the procedure of Example l(a)-l(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis-2,6.dimethylmorpholine in step (a) and 6- 
methyl-3-pyridylcaibinol for 4-pyridylcarbinol in step (f), the title compound was prepared 
20 as a white solid (151 mg, 71%). MS (EST): 515.3 (M+H)+. 

Example 50 

Prgpar^tipTi of N-(N-rf rf-butoxvcartionvl4^leiiriiivlv . N'-f2-rN-ry r|.^p^PY?-H- 
25 gyclQpropvlmethvlamino)thia7nl-4.vicarhnT.vnhYH«,yi,^ff 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis-2.6-dimethylmorpholine in step (a) and N- 
«rt-butoxycarbonyl-L-leucine for N-(4-pyridinylniethoxycarbonyl)-L-leucine in step (h), 
30 the title conqiound was prepared as a white solid (1.2 g, 72%). MS (ESI): 466.3 (M+H)+. 
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Example 51 

PrfiPfflatjon of N4^(N-S?VctopropvKN-cvcloproDvlmethvlaminn^t ^ia2ol-4^^^ 
fN>methvl-N-f2-DvridinvlmethoxvcarbQnvlVL4eucinvnhvdray;y^ff 

5 

Following the procedure of Example 4(a)-4(d), except substituting 2- 
pyridylcarbinol for 4-pyridylcaibinol in step (a) and cyclopropylmethyl cyclopropylamine 
for N-methyl isobutylamine in step (d), the tide compound was prepared as a white solid 
(60mg,25%). MS (ESQ: 515.3 (M+H)+ 

10 

Preparation of N42-f2-benzvloxvphenvnthiazol^v1ga rfaonvn-N'-rN-r4,mftthy|-> 
DvridinvlmethoxvcarbonvlVL-leucinvphydpixfr^P 

15 

a) N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-leucine 

Following the procedure of Example l(f)-l(g). except substituting 6-methyl-3- 
pyridylcarbinol for 4-pyridylcarbinol in step (f), the title compound was prepared as an off- 
white solid (5.8 g, 100%). 1h NMR (400 MHz, CDCI3) d 8.36 (s, IH), 7.61 (d, IH), 7. 15 
20 (d, IH), 5.85 (d. IH), 5.01 (s, 2H), 4.20 (m, IH), 2.50 (s. 3H), 1.62 (m, 2H), 1.49 (m, IH). 
0.87 (t,6H). 

b) N-[2-(2-benzyloxyphenyl)thiazoM-ylcarbonyl]-N-[N.(4-methyl-3^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydraade 

25 Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 2- 

benzyloxyphenylboronic acid acid for 4-methyl-l -naphthalene boronic acid in step (e) and 
NK6-methyl-3-pyridinylmethoxycarbonyl-L-leucineforN-(4-pyridinylmethoxycarbonyl)- 
L-leucine in step (g), the title compound was prepared as a white solid (178 mg, 99%). MS 
(ESI): 588.3 (M+H)+ 

30 
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Example S3 

Prepafation of N-r2-f l -ben2vlQXVPhenvnthiazo^4-vlcaifaonvlVN'-rN-(2-met^^^^ 
pyridinvlmethoxvcar hnnvlVL-leucinvllhvdrazide 

5 

a) 2-methyl-3-pyridylcarbinol 

Following the procedure of Example 2(b), except substituting methyl 2- 
methybiicotinate for N-cyclopropylmethyl isobutyramide, the title compound was prepared 
as a pale yellow oU (4.89 g, 100%). MS (ESI): 123.8 (M+H)+. 

10 

b) N-3-(6-methyl)pyTidylmethoxycaibonyl-(L)-leucme 

Following the procedure of Example l(f)-l(g), except substituting 2-niethyl-3- 
pyridylcarbinol for 4-pyridylcarbinol in step (f), the title compound was prepared as a white 
solid (6.73 g, 100%). MS (ESI): 281.3 (M+H)+ 

15 

c) N-[2-(2-benzyloxyphenyl)thiazol-4-ylcarbonyl]-N-[N-(2-methyl-3- 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 2- 
benzyloxyphenylboronic acid acid for 4-methyl-l-naphthalene boronic acid in step (e) and 
20 N-(2-methyl-3-pyridinylmethoxycarbonyl-L-leucine for N-(4-pyridinylmethoxycarbonyl)- 
L-leucine in step (g), the title compound was prepared as a pale yellow solid (179.1 mg, 
99%). MS (ESI): 588.3 (M+H)+. 



25 

Preparation of N>r2 -rN>methvl>N-(2-methvlpropvnamino1thiazoM-vlcarbonvn-N'4N^ 
methvl>3>pvridinvlmethoxvcarbonvlVL-leucinvnhvdrazide 



Following the procedure of Example 1(a)- 1(h), except substituting N-methyl 
30 isobutylamine for cis-2»6-dimethylmorpholine in step (a) and d-methyl-S-pyridylcarbinol 
for 4-pyridylcarbinol in step (f), the title compound was prepared as a pale yellow solid 
(215 mg, 100%). MS (ESI): 491.3 (M+H)+. 



66 



wo 98/48799 



PCT/US98/08740 



|>^p ^«»riniiofN42-rN-mf ^ yl-N-(2>iiiethvlproOT^^ 
flli^t^iyVVpvridinvlmethoxvcarbonvlVT^leucinvllhvM^ 

5 

Following the procedure of Example l{a)-l(h), except substituting N-methyl 
isobutylamine for cis-2,6-diinethylmorpholine in step (a) and 2-methyl-3-pyridylcarbinol 
for 4-pyridylcarbinol in step (f), the title compound was prepared as a pale yellow solid 
(215 mg, 100%). MS (ESI): 4913(M+H)+ 

10 

p^ p ^rflrionQfN-f2-fN - cvc1oprQpvl-N-cyc1oproDvimethvlamin^^^^ 
fl^-p^nlmnvUL-leucinvnhvdrazide 

15 

a) N-[2-(N-cyclopropyl-N^:yclopropylmethyla^lino)lthia2ol-4-yl-carbonyl]-^^-(L^ 
leucinyl)hydrazide 

Following the procedure of 4(c), except substituting N-(N-rfirt-butoxycarbonyl-L- 
leucinyl)-N'-t2-(N-cyclopropyI-N-cyclopropylmethylamino)thiazol-4-ylcarbonyllhydrarid^ 
20 for N-Methyl-N-(4-pyridinylmethoxycarbonyl)-L-leucine rcrtbutoxycaibonyl ester, the title 
compound was prepared as a white solid (668 mg, 81%). MS (ESI): 366.3 (M+H)+ 

b) N-[2-(NK:yclopropyI-N«^yclopropyhnethylanuno)thia2ol-4-ylcarbonyll-^ 
picolinoyl-L-leucinyl)hydnizide 

25 Following the procedure of Example 1(h), except substituting N-[2-(N- 

cyclopropyl-N-cyclopropylmethylanuno)]thiazol-4-yl-carbonyl]-K-(L4eucinyl)hydrM 
for N-[2-(cis-2,6-dimethyl-4-morpholino)thia2ol-4-ylcarbonyl]hydrazide and picolinic acid 
for N-(4-pyridinylmethoxycarbonyl)-L-leucine, the title compound was prepared as a white 
solid (183 mg, 95%). MS (ESI): 471.2 (M+H)+ 

30 

g;!:ampig 57 

fi^paration of N-r2-fN -cvdoprQpvl-N-cvclopropvlniethvlamino)thia?ol-4-Yl^ 
fN-r2-methvl-3-pvridi ny1methoxvcaihonvlVI^leucinvllhvd 

35 

Following the procedure of Example l(a)-l(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and 2- 
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inethyl-3-pyridylcarbinol for 4-pyridylcaibinol in step (0. the title compound was prepared 
as a white solid (310 mg. 84%). MS (ESI): 515.4 (M+H)+ 

5 

Pf^ pflfation of N-rN>r?-fgi^-butoxvcaTbonvlbenz vloxvcarbonvlVL-leucinvn-N'-r2-(^^ 
^Y^.]| npropvl-N-cvclopmpvlmetfavlf iminQ^thia2ol-4-vlcarbonvnhvd^ 

a) 3-bromomethylbenzoic acid 

10 A mixture of 3-toluic acid (15.0 g. 1 10 mmol), N-bromosuccinimide (19.60 g, 1 10 

mmol) and f-butyl peroxybenzoate (2.1 mL, 1 10 mmol) in caibon tetrachloride (50 mL) 
was heated at reflux overnight. The mixture was cooled and concentrated under reduced 
pressure. The residue obtained was washed with caibon tetrachloride and filtered under 
vacuum. The filtrate was evaporated to dryness to yield a white solid (12.57 g, 53%). 

15 NMR (400 MHz. CDCI3) d 7.93 (m, 2H). 7.43 (m. 2H), 4.55 (s. 2H). 

b) reit-butyl 3-bromomethylbenzoate 

FoUowiong the procedure of Exmaple 39(a), except substituting 3- 
bromomethylbenzoic acid for 4-bromomethylbenzoic acid, the title compound was 
20 prepared as a yellow oil (7.9 g, 100%). NMR (400 MHz, CDCI3) d 7.93 (m, 2H), 7.43 
(m, 2H), 4.55 (s, 2H), 1.55 (s. 9H). 

c) (3-teit-butoxycarbonyl)benzyl alcohol 

FoUowiong the procedure of Exmaple 41(b), except substituting tert-hntyl 3- 
25 bromomethylbenzoate for f^it-butyl 4-bromomethylbenzoate, the title conqpound was 
prepared as a yeUow oil (5.6 g, 92%). MS (ESI): 208.1 (M+H)+. 

d) N4NK3-rert-butoxycarbonylbenzyloxycarbonyl)-L-leucinyl]-N'-[2-(N-cyclopropyl-N- 
cyclopropyhnethylamino)thiazol-4-ylcarbonyl]hydrazide 

30 Following the procedure of Example l(a>l(h), except substituting N- 

cyclopropylmethyl cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and (3- 
rmbutoxycarbonyl)ben^l alcohol for 4-pyridylcarbinol in step (f), the title compound was 
prepared as a white solid (90 mg, 29%). MS (ESI): 600.4 (M+H)+ 

35 Bxample59 
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a) N-[2-(l-naphthyl)tMazol-4-ylcarbonyllhydrazide 

5 Following the procedure of Example 3(a>3(f), except substituting 1-naphthalene 

boionic acid for 4-methyl-l-nq)hthalene boronic acid in step (e). the title compound was 
prepared as a pale yellow solid. MS (ESI): 270.1 (M+H)+. 

b) N-(N-rert-butoxycarbonyl-L4eucinyl)-N'-[2-(l-naphthyl)thiaz^^^ 

10 Following the procedure of Example 1(h), except substituting N-[2-(l- 

naphthyDthiazoM-ylcaibonyllhydrazide for N-I2-(cis-2,6-dimethyl-4-morpholino)diiazol- 
4-ylcaibonyllhydrazide in and N-tert-butoxycarbonyl-L-leucine for N-(4- 
pyridinylmethoxycarbonyl)-L-leucine in step, the tifle compound was prepared as a white 
solid (2.2 g, 96%). MS (ESI): 483.2 (M+H)+. 

15 

c) N-(L-lcucinyl>-N*-I2-(l-naphthyl)thiazol-4-ylcarbonyl]hydrazide 

Following the procedure of 4(c>, except substituting N-(N-rerT-butoxycarbonyl-L- 
leucinyl>N'-[2-(l-naphthyl)tiiiazol-4-ylcarbonyl]hydrazide for N-Metiiyl-N-(4- 
pyridinybnetiioxycarbonyl)-L-leucine rertbutoxycarbonyl ester, tiie title compound was 
20 prepared as an off-white soUd (1.7 g, 97%). MS (ESI): 383.3 (M+H)+. 

d) N-[2-(l-n^hthyl)thiazol-4-ylcarbonyl]-N'-[NK8-quinolinoyD^^ 

Following tiie procedure of Example 1(h), except substituting N-(L-leucmyl)-N'- 
[2-(l-naphfliyl)tiiia2ol-4-ylcarbonyl]hydrazide for N-[2-(cis-2,6-dimetiiyl-4- 
25 moq)holino)tiiiazol-4-ylcarbonyllhydrazide and 8-quinolinecarboxylic acid for N-(4- 
pyridinylmethoxycarbonyl)-L-leucine, tiie tide compound was prepared as a white solid 
(118 mg,84%). MS(ESD: 538.2 (M+H)+ 

Example 60 

30 

y^^Pff ^rinnnfN4N-r 2 -methvl-3-pvridinvlmethoxYcai1)onvn^ 
PffphthYnthiazol-4-vlcaibonvnhvdraade 

Following the procedure of Example 5(a)-5(b), except substituting 2-metiiyl-3- 
35 idylcarbinol for 3-pyridylcarbinol in step (a), tiie title compound was prepared as a white 
solid (0.160 g. 65%). MS (ESI): 532.2 (M+H)+ 
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ftfijtmH' ^ ^-'^-^ ' -i, aphthvnthia7i>l-4-vlcatbonvn-N'-fN-l)lCQlmOYl-lr 

5 

FoUowing the piocedure of Example 59(a)-59(c), except substituting picolinic acid 
forS-quinolinecarboxylic acid in step (d), the titte compound was prepared as a white solid 
(0.086 g, 54%). MS (ESI): 488.3 (M+H)+. 

15 FoUowing the procedure of 4(c), except substituting N-[N-(3-tert- 

butoxycaibonylbenzyloxycarbonyl)-L-leucinyl]-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydra2ide for N-Methyl-N-(4- 
pyridinylmethoxycarbonyl)-L-leucine teributoxycarbonyl ester, the title con^und was 
prepared as a white soUd (21 mg, 93%). MS (ESI): 544.3 (M+H)+ 

20 

Pn.p^ Tff *i ?""<^N-ri-ri-na i ^hthvnthia7^1-4-vlcarix)nvl1-K-f^^^^ 

25 

Following the procedure of Example 59(a)-59(d), except substituting 2- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.123 g, 80%). MS (ESI): 538.2 (M+H)+. 

vr^^^ ^nn nf N-r2-ri-iiflphthvlMhi 8 rAl..4.vlcatbonvn.N'.rN-(3'qninQlinovlVL- 
IfMidnvnhvdrazide 

35 Following the procedure of Example 59(a)-59(d), except substitoting 3- 

quinolinecaiboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white soUd (0.109 g, 77%). MS (ESI): 538.2 (M+H)+. 
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Exampte ^5 

P ff^p ^n>rinnnfN-f:2-fl-na i phthvnthiagnl-4-vlcaibon 
S T^leucinvllhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting 1- 
niethylpiperidine-4-carboxylic acid for S-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white soUd (0.059 g, 45%). MS (ESI): 508.2 (M+H)+. 

10 . 

PpT^arAtioTi nf N-r2-n-na phthvnthiazQl-4-vlcaTbonvll-N'4N-(4>quin^ 
lencinvllhydrazide 

15 

Following the procedure of Example 59(a)-59(d), except substituting 4- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.096 g, 68%). MS (ESI): 538.3 (M+H)+. 

20 Eyaipple 6? 

Pt«pararionofN42^fl-^ aphthvmhia^ol-4-v1carbonvl^-^f4 

25 Following the procedure of Example 59(a)-59(d), except substituting 5- 

quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white soUd (0.089 g, 63%). MS (ESI): 538.3 (M+H)+ 



30 



Example 68 

PrPp;>rat»nnQfN.r2-(l^nanhthvnthiaZ0M-vlcaTbQnV«-K-r^ ^ 

lepcinvnhY^razWe 

Following the procedure of Example 59(a)-59(d), except substituting 7- 
35 quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d). the title compound was 
prepared as a white solid (0.106 g. 75%). MS (ESI): 538.2 (M+H)+. 
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|>yypp ^rinnnfN42-(Unff phthvnthiazol-4-vlcaibonvll-N'-rN^ 

5 

Following the procedure of Example 59(a)-59(d), except substituting 6- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white soUd (0.1 1 1 g, 79%). MS (ESI): 538.2 (M+H)+. 

10 Example 70 

P^ . pararinnofN4N-fl-i iuiquinoHnovlVL>leucinvll-N'42-fl^ 
ylfiarhnnvllhvdrazide 

15 Following the procedure of Example 59(a)-59(d), except substituting 1- 

isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.076 g, 54%). MS (ESI): 538.2 (M+H)+. 

Example 71 

20 

Pmpararion of N4N-(34RQquinQlino vlVL-leucinvlVN'>r2-f l-naDhthvnthiazol-4- 
yiearhonvnhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting 3- 
25 isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.055 g, 39%). MS (ESI): 538.2 (M+H)+ 

Example 72 

30 Preparation of N-rN-(4-met hvlimidazQU5-vlcarbonvlVL->leucinvll«N'-f2-f 1- 
naphthvnthiazol-4>v1cafhonvllhvdrazide 

a) 4-methylimida2ole-5-carboxylic acid 

Following the procedure of Example 1(g), except substituting ethyl 4- 
35 methylimida2ole-5-carboxylate for N-(4-pyridinylmethoxycarbonyl)-L-leucine methyl 
ester, the title compound was prepared as a white solid (0.428 g, 52%). MS (ESI): 126.8 
(M+H)+. 
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b)N-[N-(4-methyUinidMol-5-ylcari)onyl)-L-leudnyl>^^ 

ylcaibonyl]hydiazide 

Following the procedure of Example 1(h), except substituting N-(L-leucinyl)-N*- 
5 [2-(l-naphthyl)thiazol-4-ylcarbonyl]hydrazide for N-[2-(cis-2,6-dimethyl-4- 

morpholino)thiazol-4-ylcarbonyl]hydrazide and 4-methylinudazole-5-carboxylic acid for 
N-(4-pyridinylinethoxycarbonyl)-L-leucine, the title compound was prepared as a white 
solid (0.108 g. 84%). MS (ESI): 491.3 (M+H)+. 

10 Example?? 

Py^p«rptinnnfN-fN.benzvUL-Diolinvl-L-leucinvlVN^ 
ylcariinnvnhvdrazide 

15 Following the procedure of Example 59(a)-59(d), except substituting N-benzyl 

proline for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as a 
white solid (0.075 g, 50%). MS (ESI): 570.2 (M+H)+ 

Example 74 

20 

PpparationofN-fN-fl- henzv1-S-methvlimidazol-4>v1carfaonv^^^^^ 
naphthvnthia2ol>4-vlcarbonvllhvdrazide 

Following the procedure of Example 72(a)-72(b). except substituting l-benzyl-5- 
25 methyIimidazole-4-caiboxylic acid for 4-methylimidazole-5-carboxylic acid in step (a), the 
title compound was prepared as a white solid (0.115 g, 75%). MS (ESI): 581.1 (M+H)+, 
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PrepaTation of N-rN-f3-mPJhv1isonicoti novlVL4eucinvl1-N'-f2-f 
ylcfliiionvnhvdrazide 

5 

a) 4-cyano-2-inethylpyridine 

To neat picoline N-oxide (10.0 g, 91.7 mmol) at room temperature was added 
iodoethane (51.5 g, 330 mmol) dropwise. After standing for 24 h, the salt was filtered off 
and washed with ether. The solid was dissolved in ethanol/water (70 mL/30 mL) and 

10 potassium cyanide (11.0 g, 172 mmol) in water (31 mL) was added dropwise over 100 min 
at 48-SO ''C. After the addition was complete, the solution continued stirring at the same 
temperature for 30 mm. The solution was then extracted with chloroform. The organic 
layer was washed with brine, dried (MgS04), filteied and concentrated. The residue was 
purified by colunm chromatography (silica gel, ethyl acetate/hexane) to yield the title 

15 compound as a pale yellow oily solid (3.9 g, 36%). MS (ESI): 118.8 (M+H)+. 

b) 2-methylpyridine-4-caiboxyIic acid 

The compound of Example 75(a) (0.300 g, 2.5 nmiol) was dissolved in 
concentrated hydrochloric acid (3 mL). After stirring at reflux for 18 h, the solution was 
20 concentrated to yield the title compound as a white solid (0.342 g. 1(X)%). MS (ESI): 
137.8 (M+H)+ 

c) N-[N.(3-methylisonicotinoyl)-L4eucinyl]-N'-[2-(l-naphthyl)thia^^^ 
ylcarbonyi]hydiazide 

25 Following the procedure of Example 1(h), except substituting N-(L-leucinyl)-N*- 

t2-(l-naphthyl)thiazol-4-ylcaibonyl]hydra2ide for N-[2-(cis-2,6-dimethyl-4- 
morpholino)thiazol-4-ylcarbonyl]hydrazide and 2-methylpyridine-4-carboxylic acid for N- 
(4-pyridinylmethoxycarbonyl)-L-leucine, the title compound was prepared as a white solid 
(0.095 g, 72%). MS (ESI): 502.2 (M+H)+ 
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pxaniple76 

p ^pamtinn nf N-r2>fNi rYf^1npropvlamino^thiaZQl-4-vIcaTbQMn-^^ 
pyi-jH^liYliifiethQxvcaibonvlH rlcucinvMmW^ 

5 

Following the procedure of Example l(a)-l(h), except substituting 
cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and 2-pyridylcarbinol for 4- 
pyridylcarbinol in step (0, the title compound was prepared as a white solid (140 mg. 50%). 
MS (ESI): 447.3 (M+H)+. 

10 

Rxampl^77 

^ aT^ f^ n P»^N-rN-f2-t^.nMxazQlvlV T.-leudnvll>N'>^ 
y^r^rimnvnhvdrazide 

15 

A solution of the compound of Example 59(c) (100 mg, 0.26 mmol), 2- 
chlorobenzoxazole (40.2 mg. 0.26 mmol, 0.03 mL) and triethylamine (26.5 mg, 0.26 mmol. 
0.365 mL) in 1:1 THF/methanol (1 mL) was heated at 60 ^^C for 48 h. The solution was 
diluted with ethyl acetate, washed with saturated aqueous NaHC03, water (2 X) and 
20 samrated brine, then dried (MgS04), filtered and concentrated. The residue was purified 
by flash chromatography on 4 g of 230-400 mesh silica gel, eluting with 1:1 ethyl 
acetate/hexanes, to give the title compound as a pale yellow solid (50.2 mg, 38%). MS 
(ESD: 500.2 (M+H)+. 

25 Exmpte^g 

P^^pa ^finn of N-fN-h eTi7vloxvcaii)onvl-L-leucinvl)-N^-r2-rN,N>biS-(2- 
^^^hylprnpvnaminoloxazoM-vlcaitonvllhvdra^idQ 

30 a) N J^-diisobutylurea 

A solution of diisobutylamine (4.5 g, 34.8 mmoU 6.08 mL) and chlorosulfonyl 
isocyanate (4.93 g, 34.8 mmol. 3.03 mL) in THF (200 mL) was allowed to stir at room 
temperature for 20 min, then water (10 mL) was added and the solution was allowed to stir 
at room temperature for 17 h. The solution was concentrated, the residue was redissolved 

35 in ethyl acetate, washed with water, saturated aqueous NaHC03 and saturated brine, then 
dried (MgS04), filtered and concentrated to give the title compound as a colorless oil 
which crystallized upon standing (6.0 g, 100%). MS (ESI): 173.3 (M+H)+. 
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b)N-(N-beiayloxycaib(myl-L-leu(nnyl)-N'-[2-[N,N-bis-(^^ 
ylcaibonyl]hydrazide 

Following the procedure of Examples l(c)-l(d) and 1(h), except substituting N,N- 
5 diisobutylurea for cis-2,6-dimethyl-4-morpholinothiourea in step (c) and N- 

benzyloxycarbonyl-L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (h), 
the title compound was prepared ds a white solid (126 mg, 64%). MS (ESI): 502.3 
(M+H)+. 

10 EmaOsLn 

I^ParatiQnQfN'r2-rN-CVCloDropvl-N-f2-methvlDronvnaminol^^ 
rN-f2-DvridinvlmethoxvcarhonvlVL-leucinvllhvdTaTiHft 

15 a) N-cyclopropyl isobutylamine 

Following the procedure of Example 9(a), except substituting isobutyraldehyde for 
cyclopropane carboxaldehyde, the title compound was prepared as a colorless oil (1.9 g, 
58%). MS (ESI): 113.9 (M+H)+ 

20 b)N-[2-[N-cyclopropyl.N-(2-methylpropyl)aniino]thiazol-4-ylcarbonyl]-N'-[N-(2- 
pyridinylmethoxycarbonyl)-L-leucinyl]hydnizide 

Following the procedure of Example l(a)-l(h), except substituting N-cyclopropyl 
isobutylamine for cis-2,6-dimethylmorpholine in step (a) and 2-pyiidyocaibinol for 4- 
pyridylcarbinol in step (f), the title compound was prepared as a white solid (150 mg, 69% 

25 yield). MS (ESI): 503.2 (M+H)+ 

Preparation of N-r^rNs:vclQpropvl-N-f2>methvlpropvnaminolthi azol-4.v 
30 rN-methvl-N-a-PvridinvlmethoxvcarbQnvlVL--leucinvllhvrira7iHft 

Following the procedure of Example 4(a)-4(d), except substituting 2- 
pyridylcarbinol for 4-pyridylcarbinol in step (a) and N-cyclopropyl isobutylamme for N- 
methyl isobutylamine in step (d), the title compound was prepared as a white solid (85 mg. 
35 32%). MS (ESI): 517,3 (M+H)+ 
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iMictnvllhydtaride 

5 

a) N42-(l-n2^hthyl)thiazol-4-ylcarbonyl]-N*-[N-<4-r^n-but^^^ 
pipcrazinecarbonyl)-L-leucinyl]hydrazide 

Following the procedure of Example 23(c), except substituting N-rm- 
butoxycarbonylpipcrazine for N-(3-phenyl)phenyl isobutylamine, the title compound was 
10 prepared as a white solid (131 mg. 85%). MS (ESI): 595.2 (M+H)+ 

b) N-[2-(l-naphthyl)thiazol-4-ylcarbonyll-N'-[N<l-piperazinecai^ 
leucinyllhydrazide 

Following the procedure of 4(c), except substituting N-[2-(l-naphthyl)thiazol-4- 
15 ylcarbonyll-N'-[N-(4-r«it-butoxycarbonyl-l-piperazinecarbonyl)-L-leucinyl]hydraz^ 
N-Methyl-N-(4-pyridinyhnethoxycarbonyl)-L-leucine /crtbutoxycarbonyl ester, the title 
compound was prepared as a white solid (47 mg, 54%). MS (ESI): 495.2 (M+H)+. 



20 



Preparation o f N-^A-methvl-2-^4-phenQXV^phenvlnentanovll-N*-r2-fl^ 
yl^arfannvllhvdrazide 



Following the procedure of Example 17(a)-17(c), except substituting 4- 
25 phenoxyphenylacetic acid for 4-phenoxyphenylacetic acid in step (a), the title compound 
was prepared as a white solid (134 mg, 67%). MS (ESI): 536.2 (M+H)+. 

Example 83 

30 prp paration of N ^ri-n^-bis-(cvdnpropvlmethvnamino1thiazol-4-vlcaibonvlV^^ 
pvridtnvlmeth nxYcarhonvlVL-leucinvnhvdrazide 

a) bis-(cyclopropylmethyI)amine 

Following the procedure of Example 9(a), except substituting 
35 aminomethylcyclporopane for cyclopropylamine, the title compound was prepared as a 
colorless liquid (2.5 g, 96%). MS (ESI): 125.8 (M+H)+ 
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b)N-[2-[N-bis-(cyclopropyImethyl)ainino]thia2ol-4-ylcaib^ 
pyridinylniethoxycarbonyl)-L-leucmyl]hydrazide 

Followiiig the proceduie of Example l(a)-l(h), except bis- 
(cyclopropylmethyOamine for cis-2,6-dimethy]niorpholine in step (a) and 2- 
5 pyridyocaifoinol for 4-pyridylcarbinol in step (f), the title conq)Ound was pxepaied as a 
yellow solid (1 15 mg, 30%). MS (ESI): 5153 (M+H)+. 

Example 84 

10 Preparation of N-r2-rN-cvclopropvl-N-cvclopropvlmethylamin okhiazoU4>vlcarbonvn->r- 
rN-f7>qmiiolinQvn-L4eucinvllhvdrazide 

Following the proceduie of Example 56(a>-56(b), except substituting 2- 
quinolinecaiboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
15 white solid (125 mg, 59%). MS (ESI): 521.2 (M+H)+. 

Example 85 

T>rftparatioiiofN-rN-(8-quinolino ylVI^ieucinvlVN'42-(8>quinolinvnthiazol-^ 
20 y^carbonyllhydrazide 

a) N-t2-(8-quinolinyl)thia2ol-4-ylcarbonyllhydirazide 

Following the procedure of Example 3(a>3(0, except substituting 8- 
bromoquinoline for l-bromo-4*niethylnaphthalene in step (d), the title compound was 
25 prepared as a pale yellow solid (0,306 g, 100%). MS (ESI): 271.2 (M+H)+. 

b) N-[N-(8-quinolinoyl)-L4eucinyl]-N'-[2-(8-quinolinyl)thiazo!-4-ylcarbonyI]hydra^^ 

Following die procedure of Example 59(b)-59(d), except substittiting N-[2-(8- 
quinolinyl)thia2ol-4-ylcarbonyl]hydra2ide for N-[2-(l-naphthyl)thiazol-4- 
30 ylcaibonyllhydrazide in step (b), the tide compound was prepared as a white solid (0.111 g, 
66%). MS (ESI): 539.2 (M+H)+. 
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Example 86 

P)peparationofN-fN-ben2vloxvcaiix>nvl-I^leucinvlVN'-r2>ri-n 

5 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methyl-l -naphthalene boronic acid in step (e) and N- 
benzyloxycarbonyl-L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (g), 
the title compound was prepared as a white solid (0.145 g, 60%). MS(ESI): 517.3 
10 (M+H)+. 

Preparation of N-r?"(T^-cvctoprcPVl-N<vclomoDvlmethvlaminQVhia7 ^ 1^^^ 
IS rN-f3-quinolinovlVL-leuc invnhvdrazide 

Following the procedure of Example 56(a)-56G))» except substituting 3- 
quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (150 mg. 75%). MS (ESI): 521.2 (M+H)+ 

20 

PreparatiQnQfN-r^fN-^vclopropvl-N-^vclopropvlmethviamin 

rN-f3-isoQuinolinovlVL-leucinvnhvdra7i^P 

25 

Following the procedure of Example 56(a)-56(b). except substituting 3- 
isoquinolinecarboxylic acid for picolinic acid in step (b), the title conq)ound was prepared 
as a white solid (187 mg. 82%). MS (ESI): 521.1 (M+H)+ 

30 £sami2k£2 

Preparation of N-r2'(N-cvclopropvl-N-cvclQ proDvlmethvlamino^thiazol-4-vlcarfaonvll-N'- 
rN>(6-quinolinovn-l^leucinvllhvdra2ide 

35 Following the procedure of Example 56(a)-560)). except substituting 6- 

quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepaied as a 
white solid (155 mg, 59%). MS (ESI): 52L3 (M+H)+ 
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Example 90 

Preparation of N42»rN^his>fcvclopropvlmethvnamino1thiazQl-4>vlcaito 
S fpethyll-3-pYriidjnylmfithOXycarbQnvl>>-lrlleUCT^ 

Following the procedure of Example 83(a)-83(b), except substituting 2-methyl-3- 
pyridylcarbinol for 2-pyridylcarbinoI in step (b), the tide compound was prepared as a 
yellow soUd (105 mg, 46%). MS (ESI): 529.3 (M+H)+ 



10 



15 



Preparation of N-rN-benzvloxvcarbonvl-L-»b-rgrt-butvlalanvlVN*-r2-^l^ 
ylcarbonvllhydrazide 



a) N-benzyloxycarbonyl-L-b-f^rr-butylalanine 

To a stirring solution of L-b-/^/t-butylalanine (1.0 g, 6.89 nmiol) in water (2.1 mL) 
and 5 N NaOH (1.38 mL) at 0 ""C was added benzyl chloroformate (1.3 g, 7.58 mmol) and 2 
N NaOH (3.8 mL) in ten alternating portions, over 1.5 h. After the additions are complete 
20 the mixture was stirred for another 30 min. at room temperature. The pH is then taken to 
10 and the mixture is extracted with ether (50 mL). The aqueous layer was acidified to pH 
3 with 3 N HQ and extracted with ether (3 x SO mL). The organic layers are combined, 
dried (MgS04), filtered and concentrated to yield the title compound as a colorless oil (1.59 
g.83%). MS(ESI): 278.2 (M+H)-. 

25 

b) N-(N-benzyloxycarbonyl-I^b-/m-butylalanyl)-N'-[2-(l-naphthyl)thia2ol-4^ 
ylcarbonyl]hydrazide 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methyl-l-naphthalene boronic acid in step (e) and N- 
30 benzyloxycarbonyl-L-rerf-butylalanine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (g), the title compound was prepared as a white solid (0.214 g, 87%). MS (ESI): 531.3 
(M+H)+. 
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Preparation of N-fN-benzvloxvcarix>nvl-I^vclo propvlalanvlVN'-f2-n-naphthvnthi^^ 

ytorbQnyllhydrazide 

5 

a) N-benzyloxycarbonyl-L-allylglycine 

Following the procedure of Example 91(a), except substituting L-allylglycine for 
L-re/t-butylalanine, the tittle compound was prepared. 

10 b) N-benzyloxycarbonyl-L-cyclopropylalanine methyl ester 

Diazomethane (4.8 mmol in 18 ml Et20) was added to a solution of the compound 
of Example 92(a) (0.210 g, 0.48 mmol) in 1 ml Et20 at room temperature and was stirred 
for 5 minutes. Then Pd(OAc)2 (2 mg) was added and the reaction was stirred ovemight, 
filtered through silica gel, concentrated in vacuo, and was used in the next reaction without 

15 further purification (205 mg, 95%). MS (ESI): 300.1 (M+Na)+. 

c) N-benzyloxycarbonyl-L-cyclopropylalanine 

Following the procedure of Example 1(g) except substituting N- 
benzyloxycarbonyl-L-cyclopropylalanine methyl ester for N-(4- 
20 pyridinylmethoxycarbonyl)-L-leucine methyl ester, the title compound was prepared as a 
white solid (165 mg, 82%). MS (ESI): 264.2 (M+H)+. 

d) N-(N-benzyloxycarbonyl-L-cyclopropylalanyl)-N*-[2-(l-naphthyl)thiazol-4- 
ylcarbonyl]hydrazide 

25 Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 

naphthyiboronic acid for 4-methyl-l -naphthalene boronic acid in step (e) and N- 
benzyloxycarbonyl-(L)-fer/-butylalanine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (g), the title compound was prepared as a white solid (0.054 g, 67%). MS (ESI): 
515.2 (M+H)+. 
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Preparation of N42-fl-naphthvnthiazoM-vlcarbonvn-hr-rN-r3-f2-Dvridvnph^ 
L-leucinvllhydrazide 

5 

a) methyl 3-9trifluoromethanesulfonyloxyphenyIacetate 

To an oven-dried flask under Argon atmosphere containing sodium hydride (2.54 g, 
60% dispersion in mineral oil, 63.S mmol) was added anhydrous pentane (20 mL). The 
slurry was stirred for 5 min, allowed to settle, most of the pentane was removed, and 

1 0 anhydrous THF (40 mL) was added. To this suspension was added a solution of methyl 3- 
hydroxyphenylacetate (9.99 g, 60.1 nmiol) in anhydrous THF (20 mL) and the reaction was 
stirred at room temperature for 20 min. To this mixture was then added a solution of N- 
phenyltrifluoromethanesulfonimide (22.S3 g, 63.1 mmol)) in anhydrous THF (40 mL) and 
the reaction was stirred at room temperature until TLC analysis indicated the complete 

15 consumption of starting material (1 .5 h). The reaction was quenched by the addition of 

H2O (10 mL), concentrated to one half original volume, then diluted with CHCI3 (200 mL) 
and washed with H2O. The aqueous layer was washed with fresh CHCI3 (50 mL), the 
combined organic layers were washed with 10% Na2C03, H2O, and brine, then dried 
(MgS04), filtered and concentrated. Column chromatography of the residue (silica gel, 

20 5:95 EtOAc: hexanes, then 10:90 EtOAc: hexanes) gave 17.47 g of the title compound. ^H 
NMR (400 MHz, CDCI3) d 7.42 (m, IH), 7.31-7.19 (m, 3H), 3.72 (s, 3H), 3.68 (s, 2H). 

b) methyl 3-(2-pyridyl)phenylacetate 

To a solution of the compound of Example 93(a) (6.86 g, 23.0 nmiol) in anhydrous 
25 dioxane (100 mL) was added 2-pyridylstannane (8.89 g, 24.1 mmol), LiCl (2.94 g, 69.3 
mmol). 2,6-di-tert-butyl-4-methylphenol (a few crystals), and Pd(PPh3)4 (632.1 mg, 0.55 
nunol). The reaction was protected from light with foil and heated to reflux overnight. The 
reaction was allowed to cool to room temperature and concentrated. Column 
chromatography of the residue (silica gel, 1:3 EtOAc: hexanes, then 1:2 EtOAc: hexanes) 
30 gave 3.85 g of the title compound: MS (BSl): 228.1 (M+H)+. 



c) 3-(2-pyridyl)phenyl acetic acid 

Following the procedure of Examples 1(g), except substituting methyl 3-(2- 
pyridyOphenylacetate for N-(4-pyridinylmethoxycarbonyl>-L-leucine methyl ester, the title 
35 compound was prepared. MS (ESI): 214.3 (M+H)+. 
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e) N-t2-(l-naphthyl)thiazol«4-ylcarbonyl]->r-[N-[3-(2-pyridyl)p 
leucinyl]hydrazide 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methyl-l-naphthalenc boronic acid in step (e) and 3-(2- 
5 pyridyl)phenylacetic acid for N-(4-pyridinylinethoxycarbonyl>L-leucine in step (g), the 
title compound was prepared as a white solid (0.149 g, 79%). MS (ESI): 578.1 (M+H)+. 

10 PrpparationofN,r%rN.bis-f c vclQpropvlmethylWnolthiazoK4-vlc^^ 
p;^^«nYl-T -|<>iirinvnhvdrazide 

a)N-[2-[N-bis-(cyclopropylmethyl)aminolthiazol-4-ylcarbonyl]-N-(N-r€it- 
butoxycarbonyl-L-leucinyl)hydraade 
15 Following the procedure of Example l(a)-l(d) and 1(h), except substituting bis- 

(cyclopropylmethyDamine cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) 
and N-fe/t-butoxycarbonyl-L-leucine for N-(4-pyridinylmethoxycarbonyI)-L-leucine in 
step (h), the titie compound was prepared as an orange oil. MS (ESI): 480.3 (M+H)+. 

20 b)N-[2-[N-bis-(cyclopropyhnethyl)aminolthia2ol-4-ylcarbonyl]-N'-(N-picolinyl-L- 
leucinyl)hydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
(cyclopropylmethyl)aniino]thia2oM-ylcaibonyl]-N'-(N-rcrt-butoxyc^^^ 
leucinyOhydrazide for N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4- 
25 ylcarbonyl]-N'-(N-rert-butoxycarbonyl-L-leucinyl)hydra2ide in step (a), the title compound 
was prepared as a yellow solid (74 mg, 41%). MS (ESI): 485.3 (M+H)+. 

Example 95 

30 Preparation of N>(N-benzvloxvcarbonvU L-leucinvlVN^42-fN-biS" 
fcyclopropvl?nethvnamino 1thiazQl-4-vlcarbonvllhvdra2ide 

Following tiie procedure of Example l(a)-l(d) and 1(h), except substituting bis- 
(cyclopropylmefliyl)amine for cis-2,6-dimethylmorpholine in step (a) and N- 
35 bejnzyloxycarbonyl L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (h), 
the title compound was prepared as as a yellow solid (140 mg, 69%). MS (ESI): 514.3 
(M+H)+. 
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Example 96 

Pi^parationofN>r2-rN-cvclopropvKN-cvclooroDvlmethvlaminolthiazol^^ 
S rN-f6-methvlnicotinovlVL-leucinvnhvdrazide 

a) 6^methylnicotinic acid 

Following the procedure of Example 1(g), except substituting methyl-6- 
methylnicotinate for N-(4-pyridinylmethoxycarbonyl)-L-leucine methyl ester, the title 
10 compound was prepared as a white solid (506 mg. 100%). MS (ESI): 137.9 (M+H)+. 

b) N-[2-(N-cyclopropyl-N<yclopropylmethylamino)thiazol-4-ylcarbonyl]-N'-[N-(4- 
methylnicotinoyl)-L-leucinyl]hydrazide 

Following the procedure of Example S6(a)-S6(b), except substituting 6- 
IS methylnicotinic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (150 mg, 41%). MS (ESI): 485.4 (M+H)+ 

Exampte 97 

20 Preparation o f N>r2>fN-cvclopropvl-N-cyclopropylmethvlamino)thiazol-4-ylcaibonvll>N- 
rN-r2-methvlnicotinovlVI^leucinvllhvdrazide 

a) 2-methylnicotinic acid 

Following the procedure of Example 1(g), except substituting methyl-2' 
25 methylnicotinate for N-(4-pyridinylmethoxycarbonyl)-L-leucine methyl ester, the title 
compound was prepared as a white solid (1.6 g, 100%). MS (ESI): 138.2 (M+H)+, 

b) N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thia2ol-4-ylcarbonyl]-N-[N-(2- 
methylnicotinoyl)-L-leucinyl]hydrazide 

30 Following the procedure of Example 56(a)-56(b), except substituting 2- 

methylnicotinic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (170 mg, 71%). MSOESI): 485.3 (M+H)+ 
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Preparation of N-r2->r^ J-cYdopropvl-N-cvcloproDvlmethvlammo^thiazoM^^ 
rN-n-methvHsonicotifiov1VT.-1eucinvllhvdrazide 

5 

Following the procedure of Example 56(a)-56(b), except substituting 2- 
methylpyridine-4-carboxylic acid for picolinic acid in step (b), the title compound was 
prepared as a white solid (120 mg, 57%). MS (ESI): 485.2 (M+H)+ 

10 Example 99 

Preparation of N-r2-fN-cvdopropvl-N-cvclopro pylmethy1amino^thiazol-4-vlcarbonvll-N - 
rN-rf^-quinolinovn-L-leucinvllhydrazide 

15 Following the procedure of Example 56(a)-56(b), except substituting 8- 

quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white soUd (200 mg, 94%). MS (ESI): 521.2 (M+H)+ 

Example 100 

20 

Preparation of N42-n ^-bis-fcvclopropvlmethvnaminolthiazol-4-vlcayfaonvl1-K-fN-f 8- 
qninolinovn^L-leucinvllhydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-I2-IN-bis- 
25 (cyclopropylmethyl)amino]thia2ol-4-ylcarbonyl]-N'>(N-fe/t-butoxycarbonyl-L- 

leucinyl)hydrazide forN-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4- 
ylcarbonyl]-N'-(N-/^/t-butoxycarbonyl-L-leucinyl)hydra2ide in step (a) and 8- 
quinolinecarboxylic acid for picolinic acid in step (b). the title compound was prepared as a 
yellow solid (25 mg, 12%). MS (ESI): 535.3 (M+H)+. 

30 

gyampte 101 

Preparation of N-^2■fN^bis-fcvclop^opvlmethvnaminolthiazoM-vlca^feonvll^^r^■fN-(3- 
isoq^inolinovn-L^le^cinvllhvdraz^de 

35 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
(cyclopropylmethyl)aminolthia2ol-4-ylcarbonyl]-N'-(N-rerr-butoxycarbonyl-L- 
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leucinyl)hydrazide for N-[2-(N-cyclopn)pyl-N-^yclopropylme%lamino)thiazol-4- 
ylcarbonyI]-N*-(N-/m-butoxycarbonyl-L-leucinyl)hydrazide in step (a) and 3- 
isoquinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared 
as a yellow solid (25 mg, 10%). MS (ESI): 5353 (M+H)+. 

5 

Example 102 



Preparation of N>f2«f4-(2.2-dimethvlaminoeth oxvVl-naphthvnthia2oM-vlcaifaonvn-N'-rN. 
(8->Quinolinovn-L-leucinvl1hvdra2ide 

10 

a) 4-bromo-l-naphthol 

To a vigorously stilted suspension of 1,4-dibromonaphthalene (15.3 g, 53.7 mmol) 
in hexanemiF (300 mL) at -78 was added n-butyllithium (22.3 mL, 56.4 mmol, 2.5 M 
in hexane) dropwise. After stirring for an additional 30 min. at -78 ^C, 

15 bis(trimethylsilyl)peroxide (11 g, 61 .8 mmol) [Taddei, M., Ricci, A., Synthesis. 1986, 633] 
was added slowly via syringe. After warming to room temperature and stirring an 
additional 3 h, the mixture was diluted with ethyl acetate and washed with 1 N HCl then 
brine. The organic layer was dried (MgS04), filtered and concentrated. The residue was 
purified by column chromatography (silica gel, ethyl acetate/hexane) to yield the title 

20 compound as an off-white solid (6.5 g, 54%). MS (ESI): 22 1 . 1 (M+H)". 



b) 4-bromo-l-naphthyl tert-hutyl ether 

Following the procedure of Example 39(a), except substituting 4-bromo-l-naphthol 
for 4-bromomethylbenzoic acid, the title compound was prepared as a colorless oil (2.34 g, 
25 62%). 1h NMR (400 MHz, CDCls) d 8.28 (d, IH), 8.18 (d, IH), 7.67 (d, IH). 7.60 (t, IH), 
7.54 (t, IH), 7.01 (d, IH), 1.51 (s, 9H). 



c) ethyl 2-(4-fen-butoxy-l-naphthyl)thia2ole-4-carboxylate 

Following the procedure of Example 3(a)-3(e), except substituting 4-bromo-l- 
30 naphthyl tert-hutyl ether for l-bromo-4-methylnaphthalene in step (d). the title compound 
was prepared as a white solid (0.783 g, 67%). MS (ESI): 356.2 (M+H)+ 



d) ethyl 2-(4-hydroxy-l-naphthyl)thiazole-4-carboxylate 

Following the procedure of 4(c). except substituting ethyl 2-(4-rcrr.butoxy.l. 
35 naphthyl)thiazole-4-carboxylate for N-Methyl-N-(4-pyridinylmethoxycarhonyl>-Ueucine 
fe/tbutoxycarbonyl ester, the title compound was prepared as a yellow solid (0.580 g, 88%). 
MS (ESI): 300.1 (M+H)+ 
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e) ethyl 2-[4-(2-N.N-dimeUiylaininocthoxy)-l-naphthyllthiazole^ 

Following the procedure of Example 28(d), except substituting ethyl 2-(4-hydroxy- 
l-n^hthyl)thiazole-4-carboxylate for ethyl 2-(2-hydroxy-l-naphthyl)thia2ole-4- 
5 carboxylate and 2-(N JI-dimethylainino)ethanol for benzyl alcohol, the title compound was 
prepared as a white solid (0.097 g, 52%). MS (ESI): 371.3 (M+H)+ 

0 N-(8-quinolinoyl)-L-leucine methyl ester 

Following the procedure of Example 1(h), except substituting L-leucine methyl 
10 ester hydrochloride for N-[2-(cis-2,6-dimethyl-4-morpholino)thiazol-4- 

ylcarbonyUhydraade and 8-quinoline carboxylic acid for N-(4-pyridylmethoxycarbonyl)- 
L*leucine, the title compound was prepared as a white solid (0.637 g, 41%). MS (ESI): 
301.2 (M+H)+ 

15 g) N-(8-quinolinoyl)-L-leucine 

Following the procedure of Example 1(g), except substituting N-(8-quinolinoyl)-I^ 
leucine methyl ester for N-(4-pyridylmethoxycarbonyl)-L-leucine methyl ester, the title 
compound was prepared as a white solid (0.150 g, 25%). NMR (400 MHz, CDCI3) d 
8.89 (t, IH), 8.78 (d, IH). 8.21 (d, IH), 7.90 (d, IH). 7.57 (t, IH), 7.43 (t, IH), 4.88 (m, 

20 IH), 1.92 (m, 3H), 1.03 (m, 6H). 

h) N-[2-[4-(2.2-dimethylaniinoethoxy)-l-naphthyl]thiazol-4-ylcarbonyl]hydrazide 

FoUowmg the procedure of Example 1(d), except substituting ethyl 2-[4-(2-N,N- 
dimethylaminoethoxy)-l-naphthyllthiazole-4-carboxylate for ethyl 2-(cis-2,6-dimetiiyl-4- 
25 morpholino)thiazole-4-carboxylate, die title compound was prepared as a yellow solid 
(0.091 g, 100%), MS (ESI): 357.2 (M+H)+. 

i) N-[2-[4-(2,2-dimethylaminoethoxy)-l-naphtiiyl]Uiiazol-4-ylcarbonyl]-N-[N-(8- 
quinolinoyl)-L-leucinyl]hydrazide 

30 Following the procedure of Example 1(h), except substituting N-[2-[4-(2,2- 

dimethylaminoethoxy)-l-naphthyl]tiiia2ol-4-ylcarbonyl]hydrazide for N-[2-(cis-2,6- 
dimethyl-4-morpholino)thiazoM-ylcarbonyl]hydrazide and N-(8-quinolinoyl)-L-leucine 
for N-(4-pyridylmethoxycarbonyl)-L-leucine, the tide compound was prepared as a yellow 
solid (0.050g, 31%). MS (ESI): 625.2 (M+H)+ 
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Preparation of N-ri^m.cvcl nprQpvl.N.^vclooroDvlmethvlammQHhiazol-4-v^ 
^-n>qmnoliy inYlVL>leucinvnhvdTazide 

Following the procedure of Example 56(a)-56(b), except substituting 7- 
quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (100 mg, 50%). MS (ESI): 521.2 (M+H)+. 



10 Example 104 



Prftpararion of N-r^-fN-bis-(cvclopropvlme thvnamino1thia7X)l-4-vlcarbonvl1-N'4^^ 
ffpftthvlnicotinnvlVLnleucinvllhvdrazide 



15 Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 

(cyclopropylmethyl)amino]thiazol-4-ylcarbonyl]-N'-(N-r^rr-butoxycarbonyl-L- 
leucinyl)hydrazideforN-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4- 
ylcarbonyl]-N'-(N-r^rf-butoxycarbonyl-L-leucinyl)hydrazide in step (a) and 6- 
methylnicotinic acid for picolinic acid in step (b), the title compound was prepared as a 

20 yellow solid (40 mg, 15%). MS (ESI): 499.3 (M+H)+. 

E?(an)p|e m 

Pfffpara ^innofN42-rN-bis-fcvclo p ropvlmethvnamino1thiazol-4-vlcaTbon 
25 T .^prolwl-HeugnvDhYdrazide 



Following the procedure of Example 56(a)-56(b), except substituting N-methyl-L- 
proline for picolinic acid in step (b), the title compound was prepared as a white solid (62 
mg,48%). MS (ESI): 477.3 (M+H)+. 

30 

Example 106 



atinnnfN-fN-ben7vlQXVcafbo nyl-l.-norvalinvn-N'-r2-n-naphthvnthia20l-4- 
ylcarfionvllhvdrazide 

35 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methyl-l-naphthalene boronic acid in step (e) and N- 
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benzyloxycarbonyl-L-norvaline for N-(4-pyridinylinethoxycaibonyl)-L-leucine in step (g), 
the title compound was prepared as a white solid (180 mg, 96%). MS (ESI): S03.2 
(M+H)+ 

S Bnmp}^ 1Q7 

Preparation of N-nvl-benzvloxvcarbonvl>L-isoleucinvlVN'>f2-(l-naphthvnthia2oM 
ylcarbonyllhvdrazide 

10 Following the procedure of Examples 3(a)-3(c) and 3(e)*3(g), except substituting 1- 

naphthylboronic acid for 4-methyl-l-n^hthalene boronic acid in step (e) and N- 
benzyloxycarbonyl-L-isoleucine for N-(4-pyridinyImethoxycarbonyl)-L-leucine in step (g), 
the title compound was prepared as a white solid (167 mg, 87%). MS (ESI): 517.1 
(M+H)+. 

15 

Exaypple 108 

Preparation of N-rN-(4-dimethvlaminomethvlbenzovl VL-leucinvn-N^-f2-n- 
naphthvnthiazol-4-vlcarfaonvl1hvdra2ide 

20 

a) methyl 4-(N,N-dimethylaininomethyl)benzoate 

Methyl 4-(bromomethyl)benzoate (2.0 g, 8.73 mmol) was added to a saturated 
solution of dimethylamine in methanol. After stirring for 25 min, the solution was 
concentrated and the residue was partitioned between IN NaOH and ethyl acetate. The 
25 organic layer was washed with saturated brine, dired (MgS04), filtered, and concentrated to 
provide the title compound as a colorless liquid (1.67 g, 99%). NMR (250 MHz, 
CDCI3) d 8.00 (d, 2H), 7.39 (d. 2H), 3.91 (s, 3H), 3.47 (d. 2H), 2.25 (s, 6H). 

b) 4-(N,N-dimethylaminomethyl)benzoic acid 

30 Following the procedure of Example 1(g), except substituting methyl 4-(N,N- 

dimethylaminomethyl)benzoate for N-(4-pyridinylmethoxycarbonyl)-L-leucine methyl 
ester, the title compound was prepared as a white solid (1.6 g, 100%). NMR (400 MHz, 
CD3OD) d 7.94 (d, 2H), 7.36 (d, 2H), 3.64(s. 2H), 2.35 (s, 6H). 

35 c)N-[N*(4>dimethylaminomethylbenzoyl>Meucinyl]-N'*[2-(l-naphthyl)thiazol-4- 
ylcarbonyljhydrazide 
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Following the procedure of Example 59(a)-59(d), except substituting 4-(N,N- 
dimethylaminomethyObenzoic acid for 8-quinolinecarboxylic acid in step (d). the title 
compound was prepared as a white solid (87 mg, 61%). MS (ESI): 544.2 (M+H)+. 

5 Example 109 

pp pa ^finn of N-(N>be p rylnxvcaAonvl-L-nQrleucinvlVN'42-f l-naphthvnthiazol-4^ 
y^y^ ^hQny^lhvdrazide 

10 Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g). except substituting 1- 

naphthylboronic acid for 4-methyH-naphthalene boronic acid in step (e) and N- 
benzyloxycarbbnyl-L-norleucine for N-(4-pyridinylmethoxycaibonyl)-L-leucine in step (g), 
the title compound was prepared as a white solid (184 mg, 96%). MS (ESI): 517.1 
(M+H)+. 

15 

ExaipplellO 

PrftparationofN-rN-r4>dimethvla minoniethvlbenzvloxvcarbonvlVL-leucinvlVN^-r2>(l- 
n^pl^t|iynthia2ol-4-vlcarbonvnhvdrazide 

20 

a) 4-(N,N-dimethylamino)benzyl alcohol 

To a stirring solution of the compound of Example 108(a) (1.63 g, 8.4 nmiol) m 25 
mL of ether, cooled to 0 °C, was added dropwise a 1 M solution of lithium aluminum 
hydride (8.4 mmol, 8.4 mL). After 5 min, the reaction was quenched by the addition of 
25 water (0.33 mL). 15% aqueous NaOH (0.33 mL) and water (1.0 mL). The precipitate was 
removed by filtration, washed with ether 2 times and the filtrate was concentrated to 
provide the title compound as a colorless oil (1.36 g, 98%). NMR (250 MHz, CDCI3) d 
7.32 (d, 2H), 7.28 (d, 2H), 4.68 (s, 2H), 3.41 (s, 2H), 2.22 (s, 6H). 

30 b)N-tN-(4-dimethylaminomethylbenzyloxycarbonyl)-L-leucinyll-N'-[2-(l- 

naphthyl)thiazol-4-ylcaibonyllhydraade 

Following the procedure of Example l(e)-l(h), except substituting 4-(N,N- 

dimethylamino)benzyl alcohol for 4-pyridylcarbinol in step (f) and N-[2-(l- 

naphthyl)diiazol-4-ylcarbonyllhydrazide for N-[2-(cis-2,6-dimethyl-4-morpholino)thiazol- 
35 4-ylcarbonyl]hydrazide, the titie compound was prepared as a white solid (186 mg, 87%). 

MS (ESI): 574.3 (M+H)+. 
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Example 111 

Prftparation nf N-fN-bef izvlQxvcaAonv^L>norvalinvlVN'-r2-f2-ben2vloxvDte 
4-v1caffaonvnhvdra2ide 

5 

Following the procedure of Example 27(a)-27(c), except substituting N- 
berfzyloxycarbonyl-L-norvaline for 2-(3-phenylphenyl)-4-methylpentanoic acid in step (c), 
the title compound was prepared as a white solid, MS (ESI): 559.0 (M+H)+. 

10 Example H2 

pppararion of N-r2-n ^>cvcloprQpvl>N-cycloprQpvlmethvlaminolthiazol>4-vlcaibonvl1-^^^ 
p^-rA-methvlimidazol>5>vlcaifaonvlVL-leucinvnhvdrazide 

1 5 Following the procedure of Example 56(a)-56(b), except substituting 4- 

methylimidazole-5-carboxylic acid for picolinic acid in step (b), the title compound was 
prepared as a white solid (100 mg. 65%). MS (ESI): 474.3 (M+H)+ 

E^mplg 113 

20 

Preparation of N-rN>r4>(4-morp holinomethvnbenzovn-L>leucinvll-N' -12^(1- 
iiflphthvmhiazol-4-vlcaifeonvnhvdrazide 

Following the procedure of Example 108(a)-108(cX except substituting moipholine 
25 for dimethylmsune in step (a), the title compound was prepared as a white solid (0.097 g, 
51%). MS (ESI): 586.2 (M+H)+ 

Example 114 

30 Preparation of N4N>f2-methvlnicotinovn-L>leucinvll-N^-^2■^■naphthvnthiazol-4- 
vlcarbonvllhvd^azide 

Following the procedure of Example 59(a>59(d), except substituting 2- 
methyhiicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
35 prepared as a white solid (0.103 g, 60%). MS (ESI): 502.2 (M+H)+. 



91 



wo 98/48799 



PCTAJS98/08740 



P^parationQfN>rN>(6->methvlnicorinovlVIv»leudnv11-N^42-fl-naph 
ylcarbonyllhydrazide 

5 

Following the procedure of Example 59(a)-59(d), except substituting 6- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.134 g, 79%). MS (ESI): 502.2 (M+H)+. 

10 B^mplpU^ 

Preparation of N-fN-f4>methvlimida2oU5-vlcariiQnvlVI^allvlf lvcinvl^>N*-^2^(l- 
naphthvnthia2ol-4-vlcart)onvllhvd^azide 

15 a) N-rert-butoxycarbonyl-L-ally Iglycine 

To a stirring solution of L-allylglycine (6.28 g, 54.5 mmol) in dioxane/water/l N 
NaOH (1 10 mL/55 mL/55 mL) at 0 was added di-rm-butyl dicarbonate (12.5 g, 57.2 
mmol). After stirring for 30 min., the solution was concentrated and redissolved in 60 mL 
of water. A layer of ethyl acetate was added and the aqueous layer was acidified to pH 3 

20 with 0.3 N KHSO4. The aqueous layer was extracted with ethyl acetate (2 X). The organic 
layers were combined, washed with water (2 X), dried (MgS04), filtered and concentrated 
to yield the title compound as a white solid (10.11 g, 86%). MS (ESI): 453.2 (2M+Na)+. 

b) N-[N-(4-methyliniidazol-5-ylcarbonyl)-I^aUylglycinyl]-N'"[2-( l-naphthyl)thiM^ 
25 ylcarbonyllhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-allylglycine for N-r^rr-butoxycarbonyl-L-leucine in step (b) and 4- 
methylimida2ole-5-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.1 12 g, 67%). MS (ESI): 475.1 (M+H)+. 

30 

Preparation of N-rN-b-rm-butoxvcari)onyl-L-/m-butvlalanvlVN^-r2-^N-cvclopropyU^^ 

cyctopirQpylmethyl»ffiinQ)ftijffQ|i4-yi(?artQnyl1hY<>^^ 

35 

a)N-reit-butoxycarbonyl-L-b-rerr-butylalanine 
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Following the proceduie of Example 1 16(a), except substituting L-r^rr-butylalanine 
for L-allylglycine» the title compound was prepared as a white solid (2.36 g, 70%). 
MS(ESI): 268.3 (M+Na)+. 

5 b)N-(N-b-r€rf-butoxycarbonyl-L-tert-butylalanyl)-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thia2ol-4-ylcarbonyl]hydrazide 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis-2.6-dimethylmorpholine in step (a) and 
r^rr-butoxycarbonyl-L-b-rm-butylalanine for N-(4-pyridinylmethoxycarbonyl)-L-leucine 
10 in step (h), the title compound was prepared as a white solid (0.96 g, 100%). MS (ESI): 
480.3 (M+H)+. 

Example 118 

15 Preparation of N>.r2-n^J-cvclopropvI-N-cvclopropvl methvlaminQ^thia2ol-4-ylcaitonyll-N'^ 
rN-(8-quinolinovn-L-b-/grr-butv]alanvllhydra7jde 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-b-fm- 
butoxycarbonyl-L-tert-butylalanyl)-N'-[2-(N-cyclopropyl-N- 
20 cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcaibonyl]-N*-(N-fm-butoxycarbonyl-L- 
leucinyl)hydrazide in step (a) and 8-quinolinecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (160 mg, 82%). MS (ESI): S3S.3 
(M+H)+. 

25 

Preparation of N-rN>(4-methvlimidazoK5-vl carbonvn-L>b-rgr/-butylalanvIl.-N*>r2.n. 
naphthvnthiazoM-vlcarbonvllhvdrazide 

30 

Following the procedure of Example 59(a)-59(d), except substituting N-rm- 
butoxycarfoonyl-I^b-feit-butylalanine for N-/£it-butoxycarbonyl-L-leucine in step (b) and 
4-methylimidazole-5-carboxylic acid for 8-quinolmecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.096 g, 58%). MS (ESI): 505.2 (M+H)+. 

35 

Bxampte m 
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Preparatjon of N42-fl^-cvclopropvl>N-cvcloDroDvlmethvlaminoMhiazol-4^^ 
rN>f4*methvlim idazol-5-vlcaibonvlVI^b-rgrr-but^ 

Following the procedure of Example S6(a)-S6(b), except substituting N-(N-b-rm- 

5 butoxycarbonyl-L-tert-butylalanyl)-N*-[2-(N-cyclopropyl-N- 

cyclopropybnethylamino)thiazol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thia2ol-4-ylcarbonyl]-N'-'(N-rc/t-butoxycarbonyl-L~ 
Ieucinyl)hydrazide in step (a) and 4-methyIimidazole-5-carboxylic acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (ISO mg, 78%). MS (ESI): 

10 488.2 (M+H)+. 

Preparation of N-r2- fl-naphthvnthiazol-4-vlcaibonvlVN'-m-picoUnoyl-^^ 
15 butylalanvnhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-rm-butylalanine for N-rerr-butoxycarbonyl-L-leucine in step (b) and 
picolinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as 
20 a white solid (0.098 g, 62%). MS (ESI): 502.3 (M+H)+. 

Example m 

Preparation of N42-f Unaphthvnthiazol-4-vlcarbonvll-N^4N-(8-auinolinovn 
25 butvlalanvllhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-r^/t-butylalanine for N-rerr-butoxycarbonyl-L-leucine in step (b), the 
title compound was prepared as a white solid (0.083 g, 46%). MS (ESI): 552.2 (M+H)+ 

30 

Example 123 

Preparation of N-r2 >fl-naphthynthiazol-4-vlcarbonvn>N'-fN-picolinovl-L- 
allylglyf^jpyOhydTazide 

35 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-allylglycine for N-reit-butoxycarbonyl-L-leucine in step (b) and 
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picolinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as 
a white solid (0.141 g, 84%). MS (ESI): 472.2 (M+H)+. 

Example 124 

5 

Pr?pi, ptinnnfN42>n-n aphthvnthiazol-4-vlcarbonvll-^ 

^yrhr^PY^a^anv^^^v^'^^de 

a) N-/e/t-butoxycarbonyl-L-b-cyclopropylalanine methyl ester 

10 To a stirring solution of the compound of Example 1 16(a) (7.81 g, 36.3 mmol) in 

ether (100 mL) at 0 was added a solution of diazomethane (made from 10 eq of 1- 
methyl-3-nitro-l-nitrosogaanidine in ether (500 mL) and 40% NaOH (500 mL) at 0 X). 
After stirring for 10 mm., Pd(0Ac)2 (0.300 g) was added to the solution. After 20 min., the 
solution was concentrated and the residue was filtered through a short plug of silica gel to 

15 remove unused catalyst. Concentration of the solution yielded the title compound as a 
golden yeUow oil (8.29 g, 99%). NMR (400 MHz, CDCI3) d 5.17 (d, IH), 4.39 (m, 
IH), 3.73 (s. 3H), 1.66 (1, 2H), 1.44 (s. 9H), 0.68 (m. IH), 0.49 (m. 2H), 0.08 (m. 2H). 

b) N-rc/t-butoxycarbonyl-L-b-cyclopropylalanine 

20 Following the procedure of Example 1(g), except substituting N-teit- 

butoxycarbonyl-L-b-cyclopropylalanine methyl ester for N-(4-pyridinylmethoxycarbonyl)- 
L-leucine methyl ester, the title compound was prepared as a golden yellow oil (6.37 g, 
82%). MS (ESI): 252.3 (M+Na)+. 

25 c)N-[2-(l-naphthyl)thia201-4-yIcarbonyl]-N'-(N-picolinoyl-L-cyclopropylalanyl)hydraa 
Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-cyclopropylalanine for N-fcrr-butoxycarbonyl-L-leucine in step (b) 
and picolinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.1 14 g, 71%). MS(ESI): 486.1 (M+H)+ 

30 

Example 125 

preparation of N-rN- f^methvlnicotinovlVL-b-cvcloDroDvlalanvlVN^-r2-(l' 
nflphthvnthia2Ql-4>vlcarbonvllhvdraztde 

35 

Following the procedure of Example 59(a)-59(d), except substituting N-rerrt- 
butoxycarbonyl-L-b-cyclopropylalanine for N-fert-butoxycarbonyl-L-leucine in step (b) 
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and 6-methyinicotinic acid for 8-quinolinecaiboxylic acid in step (d), the title compound 
was prepared as a white solid (0.097 g. 59%). MS (ESI): 500.1 (M+H)+. 

faafPple m 

5 

preparation of N-rN-r4-itiethvlinfiid a2Ql-5-vlcarfK>nvlVI^b-cvcloprQ 
naphthynthiazol>4-vlcarbonvnhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting l^-tert- 
10 butoxycarbonyl-L-b-cyclopropylalanine for N-rert-butoxycarbonyl-L-leucine in step (b) 
and 4-methylimidazole-S-carfooxylic acid for Srquinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.095 g, 59%). MS (ESI): 489.1 (M+H)+. 



15 



Example 127 

PrepararionQfN>r2-(U naphthvmhiazol-4-vlcarfaonvll-N'-rN-r8-auinoU^ 
cyclopropvla lanvllhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
20 butoxycarbonyl-L-b-cyclopropylalanine for N-rerf-butoxycarbonyl-L-leucine in step (b), 
the title compound was prepared as a white solid (0.138 g, 78%). MS (ESI): 536.2 
(M+H)+. 



25 



Pr^paTation of N4N-(6-methvlnicotinovlVI^b-terr-butvlalanvlVN*42-(l-naphthvnthi^^ 
it.Ylcarhonvllhvdra2ide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
30 butoxycarbonyl-L-b-rerf-butylalanine for N-rerf-butoxycarbonyl-L-leucine in step (b) and 
6-niethybiicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white soUd (0.124 g, 73%). MS (ESI): 516.1 (M+H)+. 



35 



limmpk 179 

Preparation of N-r2-(N^vclopropy^N-c vclopropvlmethvlamino^thia2ol-4-vlcarbonvll>N'- 
rN-picolinoy l-L^h-tert-butvlalanvnhvdrazide 
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Following the procedure of Example 56(a)-56(b), except substituting N-(N-Mm- 
butoxycaibonyl-L-teit-butyladanyl)-N-[2-(N-cyclopropyl-N- 
cyclopropylniethylamino)thia2ol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
5 cyclopropylmethylamino)thiazol-4-ylcaibonyl]-NXN-rm-butoxycarbonyl-^^ 

leucinyl)hydrazide in step (a), the title compound was prepared as a white solid (143 mg, 
83%). MS (ESI): 485.1 (M+H)+. 

Example 130 

10 

Prpparatinn of N-r2-fN-cvclopfQpvUN-cvcloproDvlmethvlamino)thiazQl-4-vlcarbQnvn-N^^ 
fN-(3-isQquino linovlVL-b-/grr-butvlalanvnhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-b-fcrr- 

1 5 butoxycarbonyl-L-tert-buty lalany l)-N'-[2-(N-cyclopropy 1-N- 

cyclopropylmethylamino)thia2ol-4-ylcaibonyl)hydrazidefor N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazoi-4-ylcarbonyl]-N-(N-r^rr-butoxycarbonyl-L- 
leucinyl)hydrazide in step (a) and 3-isoquinolinecarboxyIic acid for picolinic acid in step 
(b), the title compound was prepared as a white solid (138 mg, 85%). MS (ESI): 535.1 

20 (M+H)+. 

Sx^mple 131 

Preparation of N-fN-»rgrf-butoxvcarbonvl-L^b-cvclopropvlalanvn-N'42-(N-^^^^ 
25 cyclQpropvlm ethylamino^thiazol-4-vlcarbonvllhvdrazide 

Following the procedure of Example I (a)- 1(d) and 1(h), except substituting N- 
cyclopropylmethyi cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and N- 
reit-butoxycarbonyl-L-b-cyclopropylalanineforN-(4-pyridinylmethoxycarbonyl)-L-leucine 
30 in step (h), the tide compound was prepared as a white solid (1.375 g, 76%). MS (ESI): 
464.2 (M+H)+. 

Ey^mpte 132 

35 Preparation of N-f2-(N-cvclopropvlmeth v1>N-propviaminoHhiazol-4-vlcarbonvll-N'-[N-(6- 
methyl-3-pvridinvl methoxvcarbonvn-L-leucinvllhvdra2ide 
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Following the procedure of Example l(a)-l(h), except substituting N-cyclopropyl 
propylamine for cis-2,6-dimethylmorpholine in step (a) and 6-methyl-3-pyridylcarbinol for 
4-pyridylcaibinol in step (f), the title compound was prepared as an orange solid (84 mg, 
33%). MS (ESI): 517.3 (M+H)+ 

5 

Exampte 133 

Pr e paration of N-rN-(6>methv1nicQtino vn-L-allvlglvcin^ 
ylfiarhonvllhvdrazide 

10 

Following the procedure of Example 59(a)-59(d), except substituting N-reit- 
butoxycarbonyl-L-allylglycine for N-r«it-butoxycarbonyl-L-leucine in step (b) and 6- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared prepared as a white solid (0.097 g, 66%). MS (ESI): 486.1 (M+H)+. 

15 

Exaffiple 134 

Prp pararion of N-^2■(l-naphthvlMhiazo]-4■vlcarbo^vl^N^[N-f8->qui^olinov^l .- 
allylglvcinvllhvd^azide 

20 

Following the procedure of Example 59(a)-59(d), except substituting N-ferf- 
butoxycarbonyl-L-allylglycine forN-r^it-butoxycarbonyl-L-leucine in step (b), the title 
compound was prepared as a white solid (0.105 g, 74%). MS (ESI): 522.1 (M+H)+. 

25 Example 135 

Pre paration of N42^(l-naphthvnthia 7.ol-4>vlcarbonvll-N'4N>a-QuinoH^^^ 
cyclopropvlalanvllhydrazide 

30 Following the procedure of Example 59(a)-59(d), except substituting N-rerr- 

butoxycarbonyl-L-b-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (b) 
and 2-quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.151 g, 86%). MS (ESI): 536.3 (M+H)+. 
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p, ^f ^ T»tinnnfN-rN.rVi !«MuinolinovlVI^h.cvclonroiwlalanvn.N'f-r2-fl-n^^^^ 
A-ylcaihonvllhydrazide 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-rert- 
butoxycarbonyl-L-b-cyclopropylalanine for N-/ert-butoxycarbonyl-l^leucine in step (b) 
and 3-isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.145 g. 82%). MS (ESI): 536.1 (M+H)+. 

10 

Example 137 

Pn.parationofN.rN-n-i«viuinolinovl U^h-cvclogropvlalanvn-N^r2.ri-naphthvn^^^ 
4-Ylraihnnvnhvdrazide 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-cyclopropylalanine for N-fcrt-butoxycarbonyl-L-leucine in step (b) 
and 1-isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.143 g. 81%). MS (ESI): 536.1(M+H)+ 

20 

l>p.pflrarinnnfN-f2-n - naphthvnthiazol-4-vlcarfaonvn-N'-fN-f7-quinolinovn-L-b- 
nyclnpfopvlalanvllhydraade 

25 

Following the procedure of Example 59(a)-59(d), except substituting H-tert- 
butoxycarbonyl-L-b-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (b) 
and 7-quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.138 g, 78%). MS (ESI): 536.1 (M+H)+. 

30 

Example 139 

Pn.pratinn of N-r2-rN-cvclopTOP vl-N-cvclopropvlinethvlamino)thia2ol-4-vlcaibonvll-N'- 
fN-fR-niiinolinovlU^b.cvcloproovlalanvnhvdTazide 

35 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rcit- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N'-(2-(N-cyclopropyl-N- 

99 



wo 98/48799 



PCT/US98/08740 



cyclopropylmethylamino)thiazol-4.ylcari)onyl]hyd^ for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]-hr-(N-fe/T-butoxycarb^ 
leuciny!)hydrazide in step (a) and 8-quinolinecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (120 mg, 73%). MS (ESI): 519.1 
5 (M+H)+. 

Example 140 

Preparation of N-rZ-gSf-CVcloproDvl-N-cvcloprop vlmethvlaminokhiazQl-^^ 
10 IN'f4'methvlimida20l-5-vlcarbQnvlVL. bH:vclQprQpvlalanvnhvdrazide 

Following the procedure of Example 56(a)-56(b). except substituting N-(N-rerr- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyI]hydrazideforN-[2-(N-cyclopropyl-N- 
15 cyclopropylmethylamino)thia2ol-4-ylcarbonyl]-N-(N-/err-butoxycarbonyl-L- 

leucinyl)hydrazide in step (a) and 4-methylimidazole-5-carboxylic acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (120 mg, 81%). MS (ESI): 

472.1 (M+H)+. 

20 Example 141 

Preparation of N42-fN-cvclopronvl-N-cvclopropvlmethvlamin Q^thia2o1-4-vlcarfaonvlUN'> 
rN-(3-isoquinoHnovlVL>b-cvclopropvlalanvnhvdra2idft 

25 Following the procedure of Example 56(a)-56(b), except substituting N-(N-fm- 

butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-(N-cyclopropyI-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazidefor N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N*-(N-r£rr-butoxycarbonyl-L- 
leucinyl)hydrazide in step (a) and 3-isoquinolinecarboxylic acid for picohnic acid in step 

30 (b), the title compound was prepared obtained as a white solid (140 mg, 82%). MS (ESI): 

519.2 (M+H)+ 
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Preparation of N-r2-W-cvc1opropvl -N-cvcloproDvlmethvlamino^thiazol-4-vlca^ 
[N.r^methvlnicotinovlVL-b-cvcloDgDDvlalanvnhvdra2ide 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rerr- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thia2ol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thia2ol-4-ylcarbonyl]-N-(N-/erf-butoxycarbonyl-L- 
10 leucinyOhydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (105 mg. 62%). MS (ESI): 483.2 (M+H)+. 

Example H? 

IS Preparation of N-rN-f4-metb vlimida2ol-5.-vlcarfaonvlVL>norleucinvll-N'4 
naphthvnthiazol-4- ylcarbonvnhvdra2ide 

Following the procedure of Example 59(a)-59(d), except substituting N-rerf- 
butoxycarbonyl-L-nbrleucine for N-fe/t-butoxycarbonyl-L-leucine in step (b) and 4- 
20 methylimidazole-5-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.112 g, 70%). MS (ESI): 491.1 (M+H)+. 

E;^amp}e.l44 

25 Preparation of N41.f l-naph thvntfaiazoM-vlcarbonvn-N'-fN-picolinovl-L- 
nnrleucinvnhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-r^rr-butoxycarbonyl-L-leucine in step (b) and picolinic 
30 acid for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as a white 
solid (0.114 g, 72%). MS (ESI): 488.2 (M+H)+. 
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Preparation of N-r2-f t-naDhthvlMhia2o1>4-vlcarfionvl1. N--W-(8-quinn1ii^ nY ^ . 
norleucinvllhydrayidP. 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-r^rf- 
butoxycarbonyl-L-norleucine for N-re/t-butoxycarbonyl-L-leucine in step (b), the title 
compound was prepared as a white soUd (0.082 g, 47%). MS (ESI): 538.1 (M+H)+. 

10 E^mvk m 

Preparation of N-r2-fN-cvcloDrODvl-N.^vclQprnp vlmethvlaminQMhiazQl-4^v1rarfaQnvll-T^- 
fN-Q-QuinolinovlVL-b-cvclopr oDvlalanvnhvdrazidft 

15 Following the procedure of Example 56(a)-56(b), except substituting N-(N-rtfrt- 

butoxycarbonyl-L'b-cyclopropylalanyl)-N'-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazoM-ylcarbonyl]hydrazideforN-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N'-(N-r^rf-butoxycarbonyl-L- 
leucinyl)hydrazide in step (a) and 2-quinolinecarboxylic acid for picolinic acid in step (b), 
20 the title compound was prepared as a white solid (150 mg, 81%). MS (ESI): 519.2 
(M+H)+. 

Example 147 

25 Preparation of N>r2-(N-cvclopropvl>N-cvcloDroDvlmethvlami n o^thiazol>4^vlga^ 
fN-fl-isoQuinolinovlVL-b-^vclopropvlalanvllhydraTirift 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-f«it- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-(N-cyclopropyl-N- 
30 cyclopropylmethylamino)thia2oU4-ylcarbonyl]hydra2ide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylaniino)thiazol-4-yicarbonyl]-N'.(N-/^/t-butoxycarbonyl-L- 
leucinyOhydrazide in step (a) and 1-isoquinoIinecarboxylic acid for picolinic acid in step 
(b), the title compound was prepared as a white solid (130 mg, 87%). MS (ESI): 519.2 
(M+H)+. 
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10 



15 



20 



Example 148 

ft^p^y^riQi)ofN-r?'fN-gVgtQPrftPYl -N-f^mfithvlpropvn^ 
rN-f6-methvl-3-pvridinvlmethQxvcaitonvlVI^leucinvnhvriraT^^ 

Following the procedure of Example l(a)'l(h), except substituting N-isobutyl 
cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and 6-methyl-3- 
pyridylcarbinol for 4-pyridylcarbinol in step (0, the title compound was prepared as a white 
soUd (220 mg, 88%). MS (ESI): 517,2 (M+H)+ 

Example H9 

Preparation of N-fN-ten>butoxvcarfaonvl-L-leucinyiV N'>r2>rN-cvclopropvl-N-ri- 
methvlpropvnamino1thiazol-4-vlcarbonv nhvdrazide 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropyl isobutylamine for cis-2,6-dimethylmorpholine in step (a) and N-rerr- 
butoxycarbonyl-L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (h), the 
title compound was prepared as a white solid (1.01 g, 89%). MS OESI): 466.3 (M+H)+. 

Example 15Q 



Preparation of N-r2-fl-naphthvnthiazol-4-vlcaibQnvn- N^fN-f7-qmnolinQvlVU^ 
butvlalanvnhvdra7ide 

Following the procedure of Example 59(a)-59(d), except substituting N-rm- 
butoxycarbonyl-L-b-rerr-butylalanine for N-rerf-butoxycarbonyl-L-leucine in step (b) and 
7-quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.139 g, 80%). MS (ESI): 552.2 (M+H)+ 
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Example 151 

P^pararion of N-f2-(l-naphthvnthia2ol-4-vlcaAonvn-N'4N-f2Hiuinolw 
^^ffylalanvllhydrazide 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-rerr- 
butoxycarbonyl-L-b-rerr-butylalanine for N-fc/t-butoxycarbonyl-L-leucine in step (b) and 
2-quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.158 g, 91%). MS (ESI): 552.2 (M+H)+ 

10 

Example 152 

Preparation of N4N-(l-isoquinolinovlVL-b-rm-butvlalanvlVN'-^ 
ylcarhnnvllhydrazide 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-ferr-butylalanine for N-fert-butoxycarbonyl-L-leucine in step (b) and 
1-isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the tide compound 
was prepared as a white solid (0.143 g, 82%). MS (ESI): 552.2 (M+H)+ 

20 

Example 153 

Preparation of N-rN-n-isoQuinolino vlVL-b-teit-butvlalanvll-^^ 

ylparbonyllhydrwidg 

25 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-fcrt-butylalanine for N-fe/t-butoxycarbonyl-L-leucine in step (b) and 
3-isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.130 g, 75%). MS (ESI): 552.2 (M+H)+. 
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Preparation of N-rN-f6-methvlnicotmo vlVL-norleud^^^ 

ykart?QnYl1hY4imgi<}p 

5 

Following the procedure of Example 59(a)-59(d). except substituting N-rerr- 
butDxycarbonyl-L-norieucine for N-r^rr-butoxycarbonyl-L-leucine in step (b) and 6- 
methybiicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.109 g, 67%). MS (ESI): 502.2 (M+H)+. 

10 

Example 15g 

Preparation of N-r2-n- naphthvnthiazol-4-vlcaAonvll-N*4N-(7-Quinoto 
norleucinvnhvdrazide 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-ferr-butoxycarbonyl-L-leucine in step (b) and 7- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.104 g. 59%). MS (ESI): 538.1 (M+H)+. 

20 

Example lg$ 

Preparation of N-r2-f l-naphthvmhiazol-4-vlc arbonvn-N'-rN-f2-quinolinovn-L- 
nnrleucinvllhvdrazide 

25 

Following the procedure of Example 59(a)-59(d), except substittiting N-r^rr- 
butoxycarbonyl-L-norleucine for N-feit-butoxycarbonyl-L-leucine in step (b) and 2- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.153 g, 87%). MS (ESI): 538.1 (M+H)+. 
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Example 157 

Prgpar^tion of N-rN'(l'iS0quinQlinov!VL-norleucinyn - N^r2-ri.naphthvnthia^^^^ 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-rerr- 
butoxycarbonyl-L-norleucine for N-rerf-butoxycarbonyl-L-leucine in step (b) and 1- 
isoquinolinecaiboxylic acid for 8-quinolinccarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.151 g, 86%). MS (ESI): 538.1 (M+H)+. 

10 

Example 158 

Preparation of N-rN-f3-isoquinolinovn-L>nQrleu cinvll-N^r2-ri-naphthvlMhia7^U 
vlcarbonvnhvdfazide 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-/crr-butoxycarbonyl-L-leucine in step (b) and 3- 
isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.126 g, 72%). MS (ESI): 538.1 (M+H)+. 

20 

Bi^mp}^ 159 

Preparation of N42-fN-CVCloproDvl-N-cvcloprQpvlfn e thvlamino^thi;izol-4>vlcarhon 
fN-f5-hvdroxvmethvlimida2Ql.4-vlcarbonvlVL-h.r yclopropvla1anvnhvdrazi 

25 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rerr- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-(N-cyclopropyl.N- 
cyclopropyimethylamino)thiazol-4-ylcarbonyl]hydra2ideforN-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-yIcarbonyl]-N'-(N-rerr-butoxycarbonyl-L- 
30 leucinyOhydrazide in step (a) and 5-hydroxymehylimidazole-4-carboxylic acid for picoiinic 
acid in step (b), the title compound was prepared as a white solid (50 mg, 44%). MS (ESI): 
488.2 (M+H)+ 
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Example IfiO 

Prep^tipp Qf N'^^^Hs?VClQP^0PV^N-(2^methvlp^onvnamino^th^fl7^^ 
rN-(8-<luinoHnovlVL>b>cvclopropvlalan vllhvdrazide 

5 

a)N-(N-tert-butoxycarbonyI-L-b-cyclopropylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
methylpropyl)amino]thiazol-4-ylcarbonyl]hydrazide 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropyl isobutylamine for cis-2,6-dimethylmorpholine in step (a) and N-tert- 
10 butoxycarbonyl-L-b-cyclopropylalanine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (h), the title compound was prepared as a white solid (1 .01 g, 89%). MS (ESI): 466.3 
(M+H)+. 



b)N42-[N-cyclop^opy^N-(2-methylpropyl)amino]thiazol-4-ylca^bonyl]-^^-(N-^^^ 

1 5 quinolinoy 1)- L-b-cyclopropy lalanyljhydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N*-[2-[N-cyclopropyl-N-(2- 
methylpropyl)araino]thiazol-4-ylcarbonyl]hydra2idefor N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N-(N-rer/-butoxycarbonyl-L- 

20 leucinyl)hydrazide in step (a) and 8-quinolinecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (135 mg, 100%). MS (ESI): 521.2 
(M+H)+. 



Example 161 

25 

Prpparatiop of N'r?"(NK;vclopropvl.N-cvclopropvlmethvlaminn->thiazol.^vlcarhn^YM-^^^ 
fN-(6-methvlnicotinovn-L-b^fgft..h utvlalanvllhvdra7idft 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-(N- 

30 cyclopropyl-N-cyclopropylmethylamino)ihiazol-4-ylcarbonyl].N'-(N-rcrt-butoxycarbonyl- 
L-b-fert-butylalanyl)hydrazide for N-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazol-4-ylcaibonyl]-N'-(N-rer?-butoxycarbonyl-L- 
leucinyl)hydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (85 mg, 79%). MS (ESI): 499.2 (M+H)+. 

35 
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Preparation of N-r2-fN-cvcloproDvUN-(2-methvl proDvnamino1thiazol-4-vlcfl^^ 
rN-f4-methvHmickyx)l>5>vlcartxinylVL-b^vc1o propvlalanvnhyrfra^ 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
methylpropyl)ainino]thiazol-4-ylcarbonyl]hydrazide for N-.[2-(N-cyclopropyl-N- 
cyclopropylniethylamino)thiazol-4-ylcarbonyl]-N'-(N-r^rr-butoxycarbonyl-L- 
10 leucinyOhydrazide in step (a) and 4-methylimidazole-5-carboxylic acid for picolinic acid in 
Step (b), the title compound was prepared as a white solid (100 mg. 73%). MS (ESI): 
474.2 (M+H)+. 



15 



gxampte ]i63 

Preparation of N-r2-fN-cvclopropvl>N-(2>methvlDrQpvnan^ fnolthiazol-4^y1c^^ 
fN-f2-quinolinovlVL-b-cvciopropvlala nvllhvdrazide 



Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
20 butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 

methylpropyl)amino]thiazol-4-ylcarbonyl)hydrazide for N-[2.(N-cyclopropyl-N- 
cyclopropylmethylanMno)thia2ol-4-ylcarbonyl]-N'-(N-ferr-butoxycarbonyl-L- 
leucinyl)hydrazide in step (a) and 2-quinoUnecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (75 mg, 59%). MS (ESI): 521 .2 (M+H)+. 

25 

Example 164 



Preparation of N-r?-rN'CYcl opropyl-N-f2-methvlpronvn amino1thia7.ol-4.vlcafb^ 
fN>(6'methvlnicotinovlV L>b-cv clopropvlalanvllhvdrazide 

30 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N'.[2-[N-cyc!opropyl-N-(2- 
methylpropyl)aminolthiazol-4-ylcarbonyl]hydra2ide for N-[2-(N-cyclopropyl-N- 
cyclopropylmediylamino)thia2ol-4-ylcarbonyl]-N'-(N-r€ft-butoxycarbonyI-L- 
35 leucinyOhydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b). the 
title compound was prepared as a white solid (112 mg. 65%). MS (ESI): 485.3 (M+H)+. 
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Preparation of N-f2-n-naphthvmhiazol-4-vlcatbonvn-N'-fM-r5^ 
quinolinovnglvcinvnhvdraride 

5 

a) N-(8-quinolinoyl)glycine 

Following the procedure of Example 102(f)- 102(g), except substituting glycine 
methyl ester hydrochloride for L-leucine methyl ester in step (f), the title compound was 
prepared as a pale yellow solid (0.207 g, 95%). MS (ESI): 231.1 (M+H)+. 

10 

b) N-[2-< l-naphthyl)thia2ol-4-ylcaibonyll-N'-[N-(8-quinolinoyl)glycinyl]hydra2id 

Following the procedure of Example 1(h), except substituting N-[2-(l- 
naphthyl)thiazol-4-ylcaibonyl]hydrazide for N-[2-(cis-2,6-dimethyl-4-moipholino)thia2ol- 
4-ylcarbonyl]hydrazide and N-(8-quinoIinoyl)glycine for N-(4-pyridylmethoxycarbonyl)-L- 
15 leucine, the title compound was prepared as a tan solid (0.028 g, 12%). MS (ESI): 482.1 
(M+H)+. 

Example 166 

20 Preparation of N42-( 1 -naphthvnthiazoU 4-vlcarbonvn-Nr-rN>(8-qumolinovn-L- 
norvalinvllhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-r«rr-butoxycarbonyl-L-leucine in step (b), the title 
25 compound was prepared as a white solid (0.131 g, 74%). MS (ESI): 524.1 (M+H)+. 

Example 167 

Preparation of N-r2-f 1 >naphthvnthiazo^4-vlcarbonvn-N--rN-f 2-quinnlinnylW 
30 norvalinvllhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-r^rr-butoxycarbonyl-L-leucine in step (b) and 2- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
35 prepared as a white solid (0.135 g, 75%). MS (ESI): 524.1 (M+H)+. 
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PreDararionofN-r2-fl-naDhthvlHhi a2Ql-4-vlcaffaonvlUN'-n^-^^ 
norvaiinvllhydrazide 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-rerf-butoxycarbonyl-L-leucine in step (b) and picolinic 
acid for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as a white 
solid (0.126 g. 79%). MS (ESI): 474.2 (M+H)+. 

10 

Example 169 

PieparationofN42>fl-naDhthvnthiazol^vlcaifeQnvl% N'4N-(6>methvlnicQti 

nQrv^invnMr^ide 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-/£rr-butoxycarbonyl-L-leucine in step (b) and 6- 
methyhiicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.141 g, 85%). MS (ESI): 488.2 (M+H)+. 

20 

nmm\^ 17Q 

Preparation of N-r2-(l-naDhthvnthia2ol-4-vlcaAQn vlVN'-rN-f4-methvHmid^^^ 
vlcarfaonvn-L-norvalinvllhydrazide 

25 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-ferr-butoxycarbonyl-L-leucine in step (b) and 4- 
methylimidazole-5-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.098 g, 51%). MS (ESI): 477.1 (M-i-H)+. 

30 

Preparation of N-r2-f ^naphthvnthiazol-4-vlcaAQnvl^-^r ^^N-^>isQq»^nol^nnv1v^ , 
norvaiinvllhydrazide 

35 

Following the procedure of Example 59(a)-59(d). except substituting N-rm- 
butoxycarbonyl-L-norvaline for N-r«rr-butoxycarbonyl-L-leucine in step<b) and 1- 
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isoquinoltnecarboxylic acid for 8-quinoIinecarboxyIic acid in step (d), the tide compound 
was prepared as a white solid (0.146 g, 82%). MS (ESI): 524.2 (M+H)+ 

gx^fPpHe 17? 

5 

Preparation of N-r2-(l-naphthvnthiazol-4-vlcarfaonv n-N^rN-(3-i5;nquinolinovlVL^ 
norvalinvllhydrazide 

Following the procedure of Example 59(a)-59(d). except substituting N-tert- 
10 butoxycarbonyl-L-norvalme for N-r^it-butoxycarbonyl-L-leucine in step (b) and 3- 

isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), die title compound 
was prepared as a white solid (0.138 g, 78%). MS (ESI): 524.2 (M+H)+. 



15 



ISj^mplP 173 

Preparation of (IS. I'SVN. N'>bis-r 4-ri-(7^-ben7vloxvcarbonvlaminnV^, 
methvlbutvnthiazol-2>vlcarbonvnhvdra7idft 

a) N-benzyloxycarbonyl-L-leucinamide 

20 To a stirring solution of N-benzyloxycarbonyl-L-leucine (4.6 g, 17.3 mmol) in 

THF, cooled to -40 was added N-methylmorpholine (3.68 g, 36.4 mmol; 4.0 mL) and 
isobutyl cbloroformate (2.37 g, 17.3 mmol; 2.25 mL). After stirring for 15 min, ammonia 
was bubbled through the solution for 5 miri. The solution was wanned to room 
temperature, evaporated, and the residue was dissolved in ethyl acetate, washed with 0.1 N 

25 Hcl. and saturated brine, then dried (MgS04), fdtered and evaporated to dryness to give the 
title compound as a white solid (4.58 g, 100%). 

b) N-benzyloxycarbonyl-L-leucinethioamide 

A solution of the compound of Example 1(a) (4.58 g, 17.3 mmol) and Lawesson's 
30 reagent (4.21 g, 10.4 mmol) in THF was allowed to stir at room temperature for 16 h. The 
solution was concentrated and the residue was purified by flash chromatography on 230- 
400 mesh silica gel, eluting with 1:3 EtOAc/hexanes, to provide the title compound as a 
pale yellow solid (3.74 g, 77%). 

35 c)(lS)-l-benzyloxycarbonylamino-l-(4<arboethoxyUua2ol-2-yl)-3-methylbu^^ 

The compound of Example 1(b) (2.20 g. 7.83 mmol) was dissolved in acetone (35 
mL), cooled to -10 ^C, and ethyl bromopyruvate (L68 g, 8.62 mmol, L08 mL) was added. 
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After stirring for 1 h, the solution was poured into methylene chloride/water, then into 
saturated aqueous NaHC03. The aqueous layer was extracted with methylene chloride and 
the combined organic layers were washed with saturated brine, dried G^gS04). filtered and 
concentrated. The residue was dissolved in methylene chloride, cooled to -20 C, pyridine 
5 (1.36 g, 17.2 mmol, 1.39 mL) and trifluroracetic anhydride (1.81 g, 8.62 mmol, 1.22 mL) 
were added. After stirring for 1 h, the solution was washed with saturated squeous 
NaHC03 and saturated brine, then dired (MgS04), filtered, and concentrated. The residue 
was purified by flash chromatography on 90 g of 230-400 mesh silica gel. eluting with 1:3 
ethyl acetate/hexanes, to provide the title compound as a pale yellow oil (2.36 g, 80%). 
10 NMR (400 MHz, CDCI3) d 8.08 (s, IH), 7.38 (m, 5H), 5.42 (s, 3H). 5.23-5.07 (ra, 3H), 
4.42 (q, 2H), 2.01-1.62 (m, 3H), 1.41 (t, 3H), 0.99 (d, 6H). 

d) (lS)-l-ben2yloxycari)onylaniino-l-(4-hydrazinocarbonylthia2ol-2-yI)-3-methylbutan^ 

Following the procedure of Example 1(d), except substituting (1S)-1- 
15 benzyloxycart)onylamino- l-(4-carboethoxythia2ol-2-yl)-3-methylbutane for ethyl 2-(cis- 
2,6-dimethyl-4-morpholino)thiazoIe-4-carboxylate. the title compound was prepared as a 
pale yellow foam (2.01 g, 97%). NMR (400 MHz, CDCI3) d 8.35 (bs, IH). 8.03 (s, 
IH), 7.37 (m, 5H), 5.29 (d, IH), 5.14-5.09 (m, 3H), 4.07 (bs, 2H), 1.92-1.82 (m, IH), 1.79- 
1.66 (m,2H), 1.00 (d,6H). 

20 

e) (lS)-l-benzyloxycarbonylamino-l-(4-caiboxythiazol-2-yl)-3-methylbutane 

Following the procedure of Example 1(g), except substituting (IS)-l- 
bcnzyloxycarbonylaniino-l-(4-cari)oethoxythiazoI-2-yl)-3-methylbutane for N-(4- 
pyridinylmethoxycarix)nyl)-L-leucine methyl ester, the title compound was prepared as a 
25 white soUd. MS (ESI): 349.2 (M+H)+ 

f) (IS, rS)-N, N'-bis-[4-[l-(N-benzyloxycarbonylamino)-3-methylbuiyl]thiazol-2- 
ylcarbonyl]hydrazide 

Following the procedure of Example 1(h), except substituting (IS)-l- 
30 benzyloxycarbonylamino-l-(4-hydrazinocarbonylthia2ol-2-yl)-3-methylbutane for N-[2- 
(cis-2,6-dimethyl-4-morpholino)thiazol-4-ylcarbonyl]hydrazide and (IS)- 1- 
benzyloxycarix)nylamino-l-(4-caiboxythiazol-2-yl)-3-methylbutane for N-(4- 
pyridyhnethoxycarbonyl)-L-leucine, the title compound was prepared as a white solid 
(0.028 g, 59%). MS (ESI): 693.1 (M+H)+. 

. 35 
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Example 174 

|>reparatiopofN42-fNH;vcloproDvl-N-r2-methv1nrnpvn.^l^ 
rN-r6-methvlnicnrinovlVL-lv/^rf-hiitvlalanvl1hvdra7frtp 

5 

a) N-(N-tert-butoxycarbonyl-L-b-r€rr-butylalanyl)-N'.[2-[N-cyclopropyl.N-(2- 
methylpropyl)aniino]thiazol-4-ylcarbonyl]hydrazide 

Following the procedure of Example l(a)-l(d) and 1(h). except substituting N- 
cyclopropyl isobuiylamine for cis-2.6-dimethylmorpholine in step (a) and N-tert- 
10 butoxycarbonyl-L-b-tert-butylalanine for N.(4.pyridinylmethoxycarbonyl)-L-leucine in 
step (h), the title compound was prepared as a white solid (0.44 g, 100%). MS (ESI): 482.3 
(M+H)+. 

b) N-[2-[N-cyclop^opy^N-(2-methylp^opyl)aminoIthiazol-4-ylca^bonyl]-^^^ 
15 methylnicotinoyl)-L-b-rerr-butylalanyl]hydrazide 

Following the procedure of Example 56(a)-56(b). except substituting N-(N-rerr- 
butoxycarbonyl-L-b-re/t-butylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
methylpropyl)amino]thia2ol-4-yIcarbonyl]hydra2ideforN-[2-(N-cyclopropyl-N- 
cyclopropylmethylaniino)thiazol-4.ylcarbonyl]-N'.(N-rerr-butoxycarbonyl-L^ 
20 leucinyOhydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b). the 
title compound was prepared as a white solid (70 mg, 66%). MS (ESI): 501 .2 (M+H)+. 

Example 175 

25 Prpp^^onofN-r2>fN>cyqlQpix}PvWr2-methvlpropvnami n olthia7ol-4,vlc^ 
fN-(4-mgthYlinriida7X>l-5^vlcarbonvn4,-b>rgrr-hutvl^ 

Following the procedure of Example 56(a)-56(b), except substituting N-(N.r«fT- 
butoxycarbonyl-L-b-reit-butylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
30 methylpropyl)amino]thiazol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thia2ol-4-ylcarbonyl]-N-(N-/ert-butoxycarbonyl-L- 
leucinyl)hydra2ide in step (a) and 4"methylimida2ole-5-carboxylic acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (70 mg, 39%). MS (ESI): 490.2 
(M+H)+. 
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Example 176 

Preparation QfN-r?-(N'CVPlwrOPVl-N-cvclopn)Pvlmethvlamino^^^ 
fN-fl-ispqttinolinovIVl^b-rm-butvlalaiivnhvdrazide 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyl-L-b-re/t-butylalanyl)-N'-[2-[N-cycIopropyl-N-(2- 
methyIpropyl)amino]thiazol-4-ylcarbonyl]hydra2idefor N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N-(N-ferr-butoxycarbonyl-L- 
10 leucinyl)hydrazide in step (a) and I-isoquinolinecarboxylic acid for picolinic acid in step 
(b). the title compound was prepared as a white solid (123 mg. 88%). MS (ESI): 535.3 
(M+H)+ 



15 



Fxampte 177 

Preparation of N-fN-(5-butvlDicolinovlVL> b-rgrf-butvlalanvn->r-r2-fN-cvclQpropyUN. 
CVclopropvlmethvlamino^thiazQl- 4-vlcarbonvnhvdni7iHi> 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
20 butoxycarbonyl-L-b-/e/t-butylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 

methylpropyl)amino]thiazol-4-ylcarbonyl]hydrazide for N.[2.(N-cyciopropyl-N- 
cyclopropyImethylamino)thia2ol-4-ylcarbonyl]-N'-(N-re/t-butoxycarbonyI-L- 
leucihyOhydrazide in step (a) and 5-butylpicolinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (90 mg, 85%). MS (ESI): 541.3 (M+H)+. 



25 



30 



Example 178 

Prepmion ofN-r2-fN-cvclopropvl-N-cvc]oprQDvlmethvla i nino^thiazol^vlcarhonv11,NV 
rN-f6-methvlpicQlinQvn- L-b-fg/t.hurvlalanvnhvdra7iHft 



Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyl-L-b-te/t-butylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
methylpropyl)anfiino]thia2ol-4-ylcarbonyl]hydrazide for N-[2-(N.cyclopropyl-N- 
cyclopropylraethylaniino)thiazol-4-ylcarbonyl].N*-(N-ferr-butoxycarbonyl-L- 
35 leucinyl)hydrazide in step (a) and 6-methylpicoUnic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (170 mg, 86%). MS (ESI): 499.2 (M+H)+ 
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Example )79 

Preparation of N-r2-fl^.<:vclop ro py l-N-cvclopropvlmethvlamino^thiazol-4-vlca^^ 
fN>r4-fluoroben2ovn-L>leucinvllhvdrazide 

5 

Following the procedure of Example 56(a)-56(b), except substituting 4- 
fluorobenzoic acid for picolinic acid in step (b), the title compound was prepared as a white 
solid (88 mg. 97%). MS (ESI): 488.2 (M+H)+. 

10 Example m 

Preparation of N-rN-r4-fluorobenz ovlVL-leucinvn-N'-f2>n-naphthvnthiazol-4- 
vlcarbonvnhvdrazide 

1 5 Following the procedure of Example 59(a)-59(d), except substituting 4- 

fluorofaenzoic acid for 8-quinolinecaiboxylic acid in step (d), the title compound was 
prepared as a white solid (0.1 13 g, 69%). MS (ESI): 505.1 (M+H)+. 

Example 181 

20 

Preparation of N-(2-(l-naphthynthiazol-4-vlcaifaonyl1-N*-rN«(2- 
pvridinvlmethoxvca rbonvlVL-b-fgrg-butvlalanvIlhvdrazide 

a) L-b-fe/t-butylalanine methyl ester hydrochloride 
25 To a suspension of L-b-re/t-butylalanine (2.0 g, 13.8 mmol) in 2,2- 

dimethoxypropane (75 mL) was added concentrated hydrochloric acid (12 mL). After 
standing at room temperature for 16 h, the solution was concentrated, redissolved in ethyl 
acetate and washed with 7.5% Na2C03 (2 X). The organic layer was dried (MgS04), 
filtered and concentrated to yield the free base (1.3g, 8.2 nunol). This was dissolved in 
30 ether and HCl (8.2 mL, 1 .0 M in ether) added. The white precipitate was collected by 
filtration yield the title compound as a white solid (1.32 g, 49%). MS (ESI): 159.7 
(M+H)+. 



115 



wo 98/48799 



PCT/US98/08740 



b) N-(2-pyridinyImethoxycaibonyl)-L-b-reit-butylalanine 

Following the procedure of Example l(e)-5(g), except substituting L-b-fm- 
butylalanine methyl ester hydrochloride for L-leucine methylo ester hydrochloride in step 
5 (e) and 2-pyridylcarbinol for 4-pyridylcarbinol in step (f), the title compound was prepared 
as a white solid (0.55 g, 100%), MS (ESI): 281.3 (M+H)+. 

c) N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-l^.[N-(2-pyridinylniethoxycarbonyl)-L.b^ 
butylalanyl]hydrazide 

10 

Following the procedure of Example 1(h), except substituting N-[2-(l- 
naphthyl)thia2ol-4-ylcarbonyl]hydrazide for N-[2.(cis-2,6-dimethyM-moipholino)thiazol- 
4-ylcarbonyl]hydra2ide and N«(2-pyridinylmethoxycarbonyl)-L-b-f€rt-buiylalanine for N- 
(4-pyridylmethoxycarbonyl)-L-leucine, the title compound was prepared as a white solid 
15 (0.155 g, 47%). MS (ESI): 532.2 (M+H)+ 

Example 182 

Preparation of N-fN-(2-methvU3->pvridinylme thoxvcarbonyn-L-b>rgrt.hutvlalanvn-N*42- 
20 fl-naDhthvnthiazQl^vlcarbonvllhvdrazidft 

Following the procedure of Example 181(a)-181(c), except substituting 2-methyl-3- 
pyridylcarbinol for 2-pyridylcarbinol in step (b), the tide compound was prepared as a 
white solid (0.169 g, 67%). MS (ESI): 546.2 (M+H)+. 



25 



30 



35 



)g?f;?tmpie 183 

Preparation of N>r2-( 1 -naDhthvnthiazoI-4-vlcarbQn vn-N*-rN-(2- 
PVridinvlmethoxvcarbonvlVL-b-cvclop ropvlalanvnhvdrazif l y. 

a) I^b-cyclopropylalanine methyl ester hydrochloride 

Following the procedure of Example 181(a), except substiuiting N-tert- 
butoxycarbonyl-L-b-cyclopropylalanine methyl ester for L-b-/e/t-butyIalanine, the tide 
compound was prepared as a white solid (2.2 g, 30%). MS (ESI): 144.0 (M+H)+. 
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b)N-[2-(l-naphthyl)lhia2ol-4.yIcaItonyl].^^-[N-(2-pyridinylmeA^^ 
cyclopropylalanyljhydrazide 

Following the procedure of Example 181(b)-181(c), except substituting L-b- 
cyciopropylalanine methyl ester hydrochloride for L-b-rm-butylalanine methyl ester 
5 hydrochloride in step (b), the title compound was prepared as a white solid (0. 147 g, 61%). 
MS (ESI): 516.1 (M+H)+. 

Example 184 

10 Preparation of N-rN-(2-methvl-3-Pvridinvlmethoxvcarboii vn-L-b-cvcloproDvlalanvll->r- 
f2-n-naphthvnthia2ol-4-vlcarfaonvnhvdra2ide 

Following the procedure of Example 181(a)-181(c). except substittiting N-rm- 
butoxycarbonyl-L-b-cyclopropylalanine methyl ester for L-b-rerr-butylalanine in step (a) 
15 and 2-methyl-3-pyridylcarbinoi for 2-pyridylcarbinol in step (b), the title compound was 
prepared as a white solid (0.159 g, 65%). MS (ESI): 530.2 (M+H)+. 

Example 185 

20 Preparation of N-rN>(6-methvl>3-pvridinvlmethox vcarbQnvn-L>b~cvclopropvlalanvll-N'- 
f2-(l-naDhthvnthia7ol-4-vlcarbonvllhvdrazide 

Following the procedure of Example 181(a)-181(c), except substituting N-rm- 
butoxycarbonyl-L-b-cyclopropylalanine methyl ester for L-b-rm-butylalanine in step (a) 
25 and 6-methyl-3-pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was 
prepared as a white solid (0.169 g, 69%). MS (ESI): 530.2 (M+H)+ 

Example 186 

30 reparation of N--rN-(6-methvl-3-pvri dinvlmethoxvcarbQnylVL.b-fgrf-butylalanvl1>N'42. 
fl-naphthvnthiazol-4-vlcaibonvllhvdra2ide 

Following the procedure of Example 181(a)-181(c), except substituting 6-methyl-3- 
pyridylcarbinol for 2-pyridylcarbinol in step (b). the title compound was prepared as a 
35 white solid (0.194 g, 77%). MS (ESI): 546.2 (M+H)+. 
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Example 187 

Preparation of N.N'-bis-r2-f 1-naphth vnthiazol-4-vlcarbonvnhvdra7iHp 

5 a) ethyl 2'( l-n^hthyl)thiazole-4-carbohydrazide 

Following the procedure df Example 3(a)0(c) and 3(e), except substituting 1- 
naphthylboronic acid for 4-methyl-l-naphthylboronic acid in step (e), the title compound 
was prepared as a pale yellow solid. MS (ESI): 270.1 (M+H)+ 

10 

a) ethyl 2-(l-naphthyl)thiazole-4-carbohydrazide 

Following the procedure of Example 1(g), except substituting ethyl 2-(l- 
naphthyl)thiazole-4-carbohydrazide for N-(4-pyridinylmedioxycarbonyl)-L-leucine methyl 
ester, the title compound was prepared as a white solid. MS (ESI): 256.0 (M+H)+. 

15 

Exqtlffple 18g 

Prepmtion 0fN-r2-(N-cvcl0Dropvl-N-cvclop ropvlmethvlamino^thiazol-4-vlcarbnnvn-N'. 
rN-r2-( 1 .S-naohth vridinovni-L- b-cvclopropv1alanvllhvdrazide 

20 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-re/t- 
butoxycarbonyl-L-b-cyclopropylalanyl)-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylanMno)thiazol-4-ylcarbonyl]-N'-(N-ferr-butoxycarbonyl-L- 
25 leucinyl)hydrazide in step (a) and l,8-naphthyridine-2-carboxylic acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (100 mg, 59%), MS (ESI): 
520.2 (M+H)+. 
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Example 189 

ftepaTatiQpofN-r2-rN'Cvctopropvl-N-^2-methvlDropvnamin 
rN-(3,4-diflwQrobenzovlVL>b-cvclopropvlalanvnhvdniTirfi. 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
but6xycarbonyl-L-b-cyclopropylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
methylpropyl)amino]thiazol-4-ylcarbonyl3hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylainino)thiazol-4-ylcarbonyl]-N-(N-teft-butoxycarbonyl-L- 
10 leucinyl)hydrazide in step (a) and 3,4-difluorobenzoic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (208 mg, 100%). MS (ESI): 506.1 (M+H)+. 

Example 190 

15 PrgP^tiQnofN-r2-rN^cvclopropvl-N-(2-methvlpropvnamin n lthiazol-4.vlc^ 
rN-(4-flluoroben7ovn-L-leucinvl]hvriraririi* 

Following the procedure of Example 56(a)-56(b). except substituting N-(N-re/t- 
butoxycarbonyl.L-leucinyl)-N'-[2-[N-cyclopropyl-N.(2-methylpropyl)amino]thiazoM- 
20 ylcarbonyljhydrazide for N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thia2ol-4. 
ylcarbonyll-N'-(N-/cit-butoxycarbonyl-L-leucinyl)hydra2ide in step (a) and 4- 
fluorobenzoic acid for picolinic acid in step (b), the title compound was prepared as a white 
solid (130 mg, 70%). MS (ESI): 490.2 (M+H)+ 

25 Example 191 

PrgpmiQD of N-rN-r5.butvlpicolinov1VL4eucinvll^N vr2-fN-cvc1opmp vl,Kr, 
CVclQPropvlrnethvlaminoMhiazoU4. vlcaTbonvllhy Hra7,i^ft 

30 Following the procedure of Example 56(a)-56(b), except substituting N-(N-r£rf- 

butoxycaibonyl-L-leucinyl)-N'-[2-(N^yclopropyl-N-(2.methylpropyl)amino]thiazol-4- 
ylcarbonyl]hydrazide for N-[2.(N-cyclopropyl-N-cyclopropylmethylamino)thia2ol-4- 
ylcari)onyl]-N'-(N-fcrr-butoxycarbonyl-L-leucinyl)hydrazide in step (a) and 5- 
butylpicolinic acid for picolinic acid in step (b). the title compound was prepared as a white 

35 solid (100 mg, 63%). MS (ESI): 529.3 (M+H)+. 
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Example 192 

Preparation of N-r2-rN<-vrloCTOPvl-N.r2-iT.elhvlnmnvn«min» 1thia2nl^^^^ 
rN-('3.4^imethoxvbenzovl'>.I-}> tiicinvnhvdra7.idft 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rm- 
butoxycarbonyl-L-leucinyl>N'-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thia2ol-4- 
ylcaibonyl]hydrazide for N.[2-(N-cyclopropyl.N.cyclopropylmethylamino)thia2ol-4- 
ylcart)onyl]-N'-(N-teit-butoxycaibonyl-L-leucinyI)hydra2ide in step (a) and 3,4- 
10 dimethoxybenzoic acid for picolinic acid in step (b). the title compound was prepared as a 
white solid (130 mg, 84%). MS (ESI): 532.2 (M+H)+. 

Examnle 19^ 

15 Preparation of N-f2-fN-cyclopropvl-N-f2-niethvlnroDvnamiiio1thi a zol^vlcaAnnvn.N-. 
lN-f3.4-difluorobenzovn.r-b.fg«-hiitvlala nvnhvdrariHft 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyl-l^b-teit-butylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
20 methylpropyl)aminoJthiazol-4-ylcaibonyl]hydrazide for N-t2-(N-cyclopropyl-N- 
cyclopropyImethylamino)thia2ol-4-ylcarbonyl]-N'-(N-rm-butoxycarbonyl-L- 
leucinyl)hydrazide in step (a) and 3.4-difluorobenzoic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (120 mg, 78%). MS (ESI): 522.2 (M+H)+. 

25 Example 194 

Preparation of N-r?,-fN-cvclopronvl-N-f2-mpJhvlpr npvnatninn1thiazol^vlraTi^niiYl |l- N '- 
fN-f3.4-dimethoxvhp,n7ovn-L.h-f^rt.hv t.vialanvnhvdraTiri,> 

30 Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 

butoxycarbonyl-L-b-ferf-butylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
methylpropyl)annino]thiazoI-4-ylcarb(Miyl]hydrazide for N-[2-(N-cycIopropyl-N- 
cyclopropytaiethylamino)thiazol-4-ylcarbonyl]-Nr-(N-rert-butoxycaibonyl-L- 
leucinyl)hydrazide in step (a) and 3,4-dimethoxybenzoic acid for picolinic acid in step (b). 

35 die title conqwund was prepared as a white solid (73 mg, 51%). MS (ESI): 546.3 (M+H)+ 
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Example 1Q5 

Prepar ation qf N-rN'f5-butvlpicolinovlVL-b-rm-butvlalanvn.N^r2-(N-cvclop 
cvclQPropvlmethvlaminolthia2ol>4-vlcaii>onvl1hvdrari^ 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rerr- 
butoxycarbonyl-L-b-rm-butylalanyl)-N'-[2-[N-cyclopropyl-N-(2- 
methylpropyl)amino]thiazol-4-ylcarbonyl]hydrazide for N-I2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcaibonyl]-N-(N-re/t-butoxycarbonyl-L- 
10 leucinyl)hydrazide in step (a) and 5-butylpicolinic acid for picolinic acid in step (b). the 
title compound was prepared as a white solid (120 mg, 77%). MS (ESI): 543.2 (M+H)+. 

Example 196 

15 Preparation of N-r2-rN-cvclopropvl-N-r2-methvlDropvn amino1thia2ol-4-v]carbonvlUN'- 
fN>f6-methvlpicolinovn-L-b-rgr f-butvlalanvnhvdra2ide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-ferr- 
butoxycarbonyl-L-b-/err-butylalanyl)-N*-[2-[N-cyclopropyl-N-(2- 
20 methylpropyl)aniino]thia2ol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylaniino)thia2ol-4-ylcarbonyl]-Nr-(N-teit-butoxycarbonyl-L- 
leucinyl)hydrazide in step (a) and 6-methylpicolinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (104 mg, 72%). MS (ESI): 501.3 (M+H)+. 

25 The above specification and Examples fully disclose how to make and use the 

compounds of the present invention. However, die present invention is not limited to the 
particular embodiments described hereinabove, but includes all modifications thereof 
within the scope of the following claims. The various references to journals, patents and 
other publications which are cited herein comprise the state of the art and are incorporated 

30 herein by reference as though fully set forth. 
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We claim: 



1 . A compound of Formula I: 

R"^ O 



R. Y-X 



I 

wherein: 

L is C2.6alkyl, Ar^Co^galkyl. Het-Co^galkyl, CH(R4)NR5r6 CH(R4)Ar. 
10 CH(R4)0Ar', or NR4r7; 

At is phenyl or n^hthyl; 
Ar* is phenyl or naphthyl; 

Het is a stable 5- to 7-membered monocyclic or a stable 7- to 10-membeied 
bicyclic hetenKyclic ring, which is either saturated or unsaturated, and which consists of 
15 carbon atoms and from one to four heteroatoms selected from the group consisting of N, O 
and S. said heterocyclic ring being attached at any heteroatom or carbon atom which results 
in a stable structure, or any bicyclic group in which any of said monocyclic heterocyclic 
rings is fused to a benzene ring; 

Wis C(0), SO2; 
20 X, Y, and Z are independently N, O, S or CR ^ 0, 

provided that at least two of X, Y and Z are heteroatoms and at least one of X, Y 
and Z is N, or that one of X, Y and Z is C=N, C=C or N=N and the other two are CRI^ or 
N, further provided that at least two of X, Y and Z arc N; 

- indicates a single or double bond in the five-membered heterocycle; 
25 R\ r1, r2 r5^ r8, r9^ rIO^ r12 are independently H, Ci^galkyl, C2- 

galkenyl, Ar-Co.6alkyl. or Het-CQ^galkyl; 

r3 is C3.6alkyl, Ar, Het, CH(R1 »)Ar, CH(R1 l)OAr, NRI 1r12, 
CH(Rll)NRl2Rl3;or 

Y-X 

♦ 

30 r4, rH, and r15 are independently H, Ci.6alkyl, C2-6aIkenyl, C3.6cycloalkyl- 

Co-e-alkyl, Ar-Co.6aUcyl, or Het-q).6alkyl; 

r7 is Ci.6allQrl. Ci.6aikenyl, C3.6cycloalkyl-Co.6-alkyl, Ar-CQ^alkyl, or Het- 
Co-6alkyl: 
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r6 and r13 are R^^ r14c(0), R'^qS), R14oC(0). or 
r140C(0)Nr9cH(R15)(C0); and 

R^4 is Ci^galkyl, C2_6alkenyl, Ar-Co.6alkyI, or Het-CQ^alkyl. 

5 and pharmaceutically acceptable salts, hydrates and solvates thereof. 

2. A compound according to Claim 1 wherein Ar is independently substituted by one 
or more moieties selected from the group consisting of: Ph-Co.6alkyl, Het-Co^^alkyl, Cj. 
6alkyl. C^galkoxy, Ph-Co.6alkoxy, Het-Co-6alkoxy, OH, (CH2)i.6NR8r9 0(CH2)i. 
10 6NR8r9 C02R\ or halogen. 



3. A compound according to Claim 2 wherein Ph is independently substituted by one 
or more moieties selected from the group consisting of: Ci.6alkyl. Ci^galkoxy, OH, 
(CH2)i.6NR^R9, 0(CH2)i.6NR8r9, C02R\ and halogen. 

15 

4. A compound according to Claim 2 wherein two C i.6alkyl groups are combined to 
form a 5-7 membered ring, saturated or unsaturated, fused onto the Ar ring. 

5. A compound according to Claim 1 wherein Ar' is independently substituted by one 
20 or more moieties selected from the group consisting of: Ph-Co-6alkyl, Het-Co^galkyl, C]. 

galkyl, Ci.6alkoxy, Ph-Co.6alkoxy, Het-Co.6alkoxy, OH, (CH2)i-6Nr8r9 0(CH2)i- 
6NR8r9, C02R*. or halogen. 



6. A compound according to Claim 5 wherein Ph is independently substituted by one 
25 or more moieties selected from the group consisting of: Ci.6alkyl, Ci.galkoxy, OH, 
(CH2)i.6NRSr9, 0(CH2)i.6NR8r9, CO2R', and halogen. 



30 



7. A compound according to Claim 5 wherein two C i .galkyl groups are combined to 
form a 5-7 membered ring, saturated or unsanirated, fused onto the Ar* ring. 

8. A compound according to Claim 1 wherein Het is independently substituted with 
one or two moieties selected firom the group consisting of: Ph-Cougalkyl, Het-Co.6 
Cl-6alkyl, Ci.6alkoxy, Ph-Co.6alkoxy, Het-Co.6alkoxy. OH. (CH2)i.6 NR8r9, 
0(CH2)i.6NR8r5 or CO2R'. 



35 
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9. A compound according to Claim 8 wherein Ph is independently substituted by one 
or more moieties selected from the group consisting of: Ci.6alkyl, Cj^galkoxy, OH, 
(CH2)i.6NR*R'. 0(CH2)i-6NR*R^. CO2R', and halogen. 

5 10. A compound according to Claim 8 wherein two C 1 .^alkyl groups arc combined to 
form a 5-7 membered ring, saturated or unsamrated, fused onto the Het ring. 

11. A compound according to Claim 1 wherein Het is selected from the group 
consisting of the piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2- 

10 oxopyrrolodinyl, 2-oxoa2epinyI, azepinyl, pyrrolyl, 4-piperidonyl, pyirolidinyl, pyrazolyl. 
pyrazolidinyl, imidazolyl, triazolyl, tetrazolyl, pyiidyl, pyrazinyl, pryidazinyl, pyrimidinyl. 
triazinyl, tetrazinyl, oxazolidinyl, oxazolinyl, oxazolyl, isothiazolyl, isoxazolyl, 
morpholinyl, thiazolidinyl, thiazolinyl, thiazolyl, quinuclidinyl, indolyl, quinolinyl, 
isoquinolinyl, benziraidazolyl, benzopyranyl. benzoxazolyl, furyl, pyranyl, tetrahydrofuryl, 

1 5 tetrahydropyranyl, thieny 1, benzoxazolyl, thiamorpholinyl sulfoxide, thiamorpholinyl 
sulfone, thiadiazolyl, and oxadiazolyl rings. 

12. A compound according to Claim 1 wherein and may be combined to form a 
3-7 membered monocyclic or 7-10-membered bicyclic carbocyclic or heterocyclic ring. 

20 

13. A compound according to Claim 12 wherein said 3-7 membered monocyclic or 7- 
10-membered bicyclic carbocyclic or heterocyclic ring is independently substituted with 1- 
4 moieties selected from the group consisting of: Ci.6alkyl, Ar-Co-6alkyI, Het-Co^galkyl, 
Ci^galkoxy. Ar-Co^galkoxy, Het-Co-6aUcoxy. OH, (CH2)i-6NR8r9 and 0{CH2)i. 

25 6NR8r9. 

14. A compound according to Claim 1 wherein Z = N, X = S, and Y = CH. 

15. A compound according to Claim 14 wherein r3 is further defined as: 



30 



^17 



N 
lie 



wherein: 

Rl6isHorCi.6alkyl; 
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R^'^ is Ci^galkyl, C2.6alkenyl, or C3_i jcycloalkyl; and 
R^* is C3.6alkyl. OC3.6alkyU Ar, Het, 0(CH2)o>3Ar, or 

0(CH2)(>.3Het. 

5 16. A compound according to Claim 15 wherein is jj j^g 

17. A compound according to Claim 15 wherein r17 is n-propyl, i^o-propyl, iso- 
pentyl, f«rf-butylmethyl, cyclopropylmethyl, wc>-butyl, n-butyl, or allyl 

10 18. A compound according to Claim 15 wherein r18 is selected from the group 

consisting of: 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, rm-butoxy, 
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyrazinyl. 4-fm-butoxycarbonylbenzyloxy, 4- 
carboxybenzyloxy, 3-rm-butoxycarbonylben2yloxy, 3-carboxybcnzyloxy, 2-methyl.3- 
pyridinylmethoxy, 6-methyl-3-pyridinylmethoxy, benzyloxy, 2-quinolino, 3-quinolino, 4- 

15 quinolino, 5-quinolino, 6-quinolino, 7-quinolino. 8-quinolino, 1-isoquinolino, 3- 
isoquinolino. piperidinyl, 4-methyIpiperidinyI, 4-methyIimida2ol-5-yl, N-benzyl- 
pyrrolidinyl, N-methyl-pyrrolidinyl, l-benzyl-5-methylimida2oM-yl, 1-piperazinyl; 3-(2- 
pyridyl)benzyl. 2-methyl-3-pyridinyl, 2-methyI-4-pyridinyU 6^methyK3-pyridinyI, 4- 
dimethylaminobenzyloxy,4-(4-morpholinomethyl)phenyl, 5-hydroxymethylimida2ol-4.yl, 

20 5-butyl-2-pyridinyl, 4-fluorophenyl, 3,4-difluorophenyl, 2-(1.8-naphthyridinyl), or 3,4- 
dimethoxyphenyl. 



19. A compound according to Claim 14 wherein L is selected from die group 
consisting of: 4-(cis-2,6-dimethyl)-4«morpholinyl. N-cyclopropylmethyl-N-(2- 

25 methylpropyl)amino, 4-methyl-l-naphthyl, N-methyl-N-(2-methylpropyl)amino, 1- 
naphthyl, 5-acenaphthyl, N-cyclopropyl-N-cyclopropyhnethylamino, N,N-bis-(2- 
methylpropyOamino, l-(l,2,3,4-tetrahydroquinolino, N-cyciopropylmethyl-N-propylamino, 
N-(2-methylpropyl>-N-phenylamino, 2-methoxy-l-naphthyl, 2-ben2yloxyphenyl, 2- 
benzyloxy-l-naphthyl, 9-phenanthrenyl, 9-anthracenyl, phenyl, 2'(4-tert- 

30 butoxycarbonyDbenzyloxyphenyl, 2-(4.caiboxyben2yloxy)phenyl, N-cyclopropylamino, 8- 
quinolino, N,N.bis-(cyclopropylniethyl)amino, 4.(2,2-dimethylaminoethoxy)-l-naphthyl, 
or l-(N-ben2yloxycarbonylamino)-3-methylbutyl. 

20. A compound according to Claim 1 selected from the group consisting of: 
35 N-[2-(cis-2,6-dimethyl-4-morphoIino)thia2ol-4-ylcarbonyl]-N'-[N-(4- 

pyridinylmethoxycarbonyl>L-leucinyl]hydra2ide; 
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N-[2-[N-cyclopropylmethyl.N-(2-methylpropyl)amino]th^^ 
pyridinyImethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(4-methyl-l-naphthyI)thia2ol-4-ylcarbonyl]-N'-[N-(4-pyrid^^^ 
leucinyljhydrazide; 

5 N-t2-[N-methy^N-(2-methylpropyl)amino]thiazol-4-ylca^bonyl^^^^ 
pyridinylinethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-(l-naphthyl)thiazol-4-ylcaitonyl]-N-(N-(3-pyridinylmethoxycai^ 
leucinyl]hydrazide; 

N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N'-[N-(2-pyridinylmethoxycari^ 
10 leucinyl]hydiazide; 

N-[2-(5-acenaphthyl)thiazoM-ylcarbonyl]-N'-[N-(4-pyridm^^ 
leucinyl]hydrazide; 

N-[2-[N-cyclopropylmethyl-N-(2-methylpK)pyl)amino]thia2oM^ 

methyl-N-(4-pyridinyImethoxycarbonyl)-L-leucinyl]hydra2ide; 
15 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N*-[N^ 

pyridinylinethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N-cyclopropylmethyl-N-(2-methylpropyl)amino]thiazol-4-ylcar^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N.cyclopropylmethyl-N-(2-methylpit)pyl)aimno]thiazol-4-ylcaA 
20 pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[NK;yclopropylme%l-N-(2-inethylpropyI)ainino]thiaTO 

methyl-N-(3-pyridinylmethoxycarbonyl)-L-Ieucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)lhiazol-4-yl<^ 

pyridinylmeihoxycarbonyl)-Heucinyl]hydrazide; 
25 N-(2-(N-cyclopropyI-N-cyclopropylmethylamino)tMazoI-4-ylcarbon^ 

(4-pyridinylmethoxycarbonyl)-L-leucinyI]hydrazide; 

N-[2-[N,N-bis-(2-methylpropyl)amino]thia2ol-4-ylcarbonyl].N-[N-(2- 

pyridinyIniethoxycarbonyl)-L-leucinyl]hydrazide; 

N-(N-(4-pyridinylmethoxycarbonyl)-L-leucinyl]-N'-[2-[l-(l,2,3,4- 
30 tetrahydroquinolino)lthia2ol-4-ylcaibonyllhydrazide; 

N-[2-[N-methyl-N-(2-methylpropyI)aimno]thiazol-4-yl<^onyl]-^^ 

phenyl)phenylpent-4-enoyl]hydrazide; 

N-[2-[N,N-bis-(2-methylpropyl)amino]thiazol-4-ylcarbonyI>^ 

pyridinylmethoxycarbonyl)-L-Ieucinyl]hydrazide; 
35 N-[2.(N-cyclopr6pyl-N-cyclopropylmethylamino)lhia2ol-4-ylcarbonyl]-N- 

(3-pyridinylmethoxycarbonyl>L-leucinyl]hydrazide; 
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N-[2-(NK:yclopropylmethyl-N-propylmmo)thiazol-4-ylcaA^ 
pyri(linylmethoxycarbonyl)-L-leucinyl]hydiazide; 
N-[2-[N-methy^N-(2-methylp^opyl)amino]thiazol-4-ylcaItonyl]-^^^ 
phenyl)phenylpentanoyl]hydrazide; 

5 N-[N-(2-methylpropyl)-N-(3-phenylphenyl)carbamoyI]-N'-[2-(l-naphthyO 
ylcarbonyljhydrazide; 

N^4-methyl-2-(3-phenyl)phenylpentanoyl].N'-[2-(l-naphthyl)thiazol-4- 
ylcarbonyljhydrazide; 

N-[4-methyl-2-(3-phenyl)phenylpentanoyl]-N'-[2-[N-(2-methylpropyl)-N- 
10 phenylamino]thiazol-4-ylcarbonyl]hydra2ide; 

N-[2-(2-niethoxy-l-nq>hthyl)thiazol-4-ylcaibonyl]-N'-[N^^^ 
Ieucinyl]hydrazide; 

N-[2K2-benzyloxyphenyl)thiazol-4-ylcaitonyl]-N*-[4-methyl-2-(3- 
phenyl)phenylpentanoyl]hydrazide; 

15 N-[2K2-ben2yIoxy-l-naphthyl)thiazol-4-ylcarbonyl].N'-[N-(4-pyri^ 
L-leucinyl]hydrazide; 

N-[2-[N,N-bis-(2-me%lpropyI)arnino]thiazol-4-ylcarbonyl]-N-[N-methyl-N-(2- 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(9-phenanthrenyl)thiazol-4-ylca^bonyl]-^r-[N<4-pyridinylmeA^^ 
20 leucinyl]hydrazide; 

N-[2-(9-anthracenyl)thiazol-4-ylcarbonyl]-N'-[NK4-pyridm^ 
leucinyljhydrazide; 

N.[2-[N,N-bisK2-me%lpropyl)amin6]thiazol-4-ylcaA 
leucinyOydrazide; 

25 N-[2-[N,N-bis-(2-methyIpropyl)amino]thiazoM-ylcaibonyl]-N'-[N-(L^^^ 
N-[2-(l-naphthyl)thia2oM-ylcarbonyl]-N-[N-methyl-N-(3-pyridiny 
leucinyl]hydrazide; 

N-[2-[N.N-bis-(2-methylpropyl)ainino]thiazol-4-ylcarbonyl]-N'-(N-pic^^^ 
leucinyl)hydrazide; 

30 N-[2-[N,N-bis-(2-methylpropyl)amino]thiazol-4-ylcarbonyl)-N'-[N-(2-pym 
L-leucinyl]hydiazide; 

N-[N,N-bis-(2-methylpropyl)carbamoyl]-N'-[2-|N-(2-methyl^^ 
phenylaimno]thiazol-4-ylcaibonyl]hydrazide; 

N-(2-phenylthiazol-4-ylcarf)onyl>N-[N-(4-pyridinylmethoxyc^^ 
35 leucinyl]hydrazide; 

N-[2-[2-(4-re/t-butoxycaibonyl)benzyloxyphenyl]thiazol-4-ylcarbonyl]-N'-^ 
pyridinylniethoxycarbonyl)-L-leucinyI]hydrazide; 
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N-[2-[2-(4-caiboxybenzyloxy)phenyl]thiazol-4.ylcarbonyl].N'-[N-(^ 
pyridinyImethoxycarbonyl>'L--leucinyl]hydrazide; 
N-[N-(4-rert-butoxycarbonylbenzyloxycarbonyl)-L4eucm^ 
N-phenylamino]thiazol-4-ylcarbonyl]hydra2ide; 
5 N-[2-(N,N-bis-(2-methylpropyl)amino]thia2ol-4-ylcaitonyl]-N^[N-(4-te^^ 
butoxycarbonylben2yloxycarbonyl)-'L-leucinyl]hydra2ide; 

N-[N-(4-carboxybenzyloxycarbonyl)-L-leucinyl]-N*-[2-[N-(2-methylpropyl> 
phenylainino]thia2ol-4-ylcarbonyl)hydrazide; 
N-(N-ben2yloxycaronyl-L-leucinyl)-N'-[2-[2-(4-rert- 
10 butoxycarbonyl)beiizyloxyphenyl]thiazol-4-ylcarbonyl]hydrazide; 
N-(N-ben2yloxycaronyl-L-leucinyl)-N*"[2-(2"(4H:arboxyte^^ 
ylcarbonyl]hydrazide; 

N-(N-(6-methyl-3-pyridinylmethoxycaibonyl).L-leucinyl]-N'^ 
ylcarbonyi]hydrazide; 

15 N-(N-benzyloxycarbonyl-L-leucinyl)-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N-cyclopropyl-NK:yclopropylmethylamino)thiazol-4-ylcarbonyl]-N'-[N-(^ 
pyridinylinethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyi]-N*-[N-^ 
20 pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-(N-teit-butoxycarbonyl-L4eucinyl)-Nr-[2-(N-cyclopropyl-N- 

cyclopropylmethylaniino)thiazol-4-ylcaifoonyI]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-yic^ 

(2-pyridinylinethoxycarbonyl)-L-leucinyl]hydrazide; 
25 N-[2-(2-benzyloxyphenyl)thia2ol-4-ylcarbonyl]-N'-[N-(6-methyl-3- 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(2-ben2yloxyphenyl)thiazol-4-ylcarbonyl]-N*-[N-(2-methyl.3- 

pyridinylmethoxycarbonyi)-L-leucinyl]hydra2ide; 

N-[2-[N-methyl-N-(2-methylpropyl)amino]thia20^4-ylca^bonyl]-^r•^ 
30 pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N-methyl-N-(2-methylpropyl)ainino]thiazol-4.ylcaibonyl]-^ 
leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-K;yclopropylinethylainino)thiazol-^^^ 
L-leucinyl)bydrazide; 

35 N-[2-(N-cyclopropyl-N-cyclopropylinethyIainino)thiazol-4-ylcarbony 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
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N-[N-(3-/erf-butoxycart)onylben2yloxycarbonyl)-L4eucinyl]-N^[2-(NH^^ 
cyclopTopylmethylam]no)thiazol-4-ylcaibonyl]hydrazide; 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(8-quinolmoyl)-l^leucinyl]h 
N-{N-(2-methyl-3-pyridinylmethoxycarbonyl)-L4eucinyl]-N'-[2-(l-naphA^^ 
5 yIcarbonyI]hydrazide; 

N-[2-(l-naphthyl)thia2ol-4-yIcarbonyl]-hr-(N-picolinoyl-L-leucinyl)hydr^^ 
N-[N-(3-carboxybenzyloxycarbonyl)-L-leucinyl]-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thia2oM-ylcarbonyl]hydrazide; 
N-[2-(l-iiaphthyl)thiazol^ylcaibonyl]-N'-[N-(2-quinolinoyl).l^te^^ 
10 N-[2-(l-n^h%l)thiazol-4-ylcarbonyl].N'-[N-(3-quinoIinoyl)-L-le^^ 
N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl].N*-[N-(4-methylpiperi^^ 
leucinyl]hydiazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(4-quinolinoyl)-L-leuc^ 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N*-[N-(5-quinolinoyl).L4eudnyl]hyd^ 
15 N-[2-(l-naphthyl)thiazoI-4-ylcarbonyl]-N*-[N-(7-quinolinoyl).L4eucinyl]hydr^^ 
N-[2-(l-naphthyl)thiazoI-4-ylcarbonyl]-N'-[N-(6-quinolinoyl)-L4eucinyl]hydra^^ 
N-[N-(l-isoquinolinoyl)-L-leucinyl]-N*-[2-(l-naphthyl)thia2ol.4-ylcarbonyl]hyd^^ 
N-[N-(3-isoquinolinoyl)-l^leucinyl]-N'-[2-(l-naphthyl)thiazol-^^ 

N-[N-(4-methyliimda2ol-5-ylcarbonyl)-L4eucinyl]-N'-[2-(l-naphdiyl^ 
20 ylcarbonyI]hydrazide; 

N-(N-benzyl-L-proUnyl-L-leucinyl)-N*-[2-(l-naphthyl)thia^^^ 

N-[N-(l-benzyl-5-me%limidazol-4-ylcarbonyl>L-leucinyl]-N'-P^^ 

ylcarbonyljhydrazide; 

N-[N-(3-methyHsonicotinoyl)-L-leucinyl]-N*-[2-(l-naphthyl)thia2oM- 
25 ylcarbonyljhydrazide; 

N-[2-(N-cyclopropylamino)thiazol-4-ylcarbonyl]-N*-[N-(2-p^^^ 
leucinyl]hydrazide; 

N-[4-methyl-2-(3-phenoxy)phenylpentanoyl]-N'-[2-(l-naphthyl)thiazol-4- 
ylcarbonyl]hydrazide; 

30 N-[N-(2-benzoxazolyl)-L-leucinyll-N'-I2<l-naphthyl)thiazol-4-ylcarbonyl]hydrazid 
N-(N-benzyloxycaAonyl-l^leucinyl>N'-[2-[N,N-bis-(2-inethyl^ 
ylcarfoonyl]hydrazide; 

N-[2-[N<yclopropyl-N-(2-me%lpropyl)aminolthiazoM-ylcarbonyl]-N^^ 
pyridiiiylinethoxycarboDyl)-L-leucinyl]hydrazide; 
35 N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcaibonyl]-N'-^^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
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N-[2-(l-naphthyl)thiazol-4-ylcaitonyl]-N'-[N-(l-pipeminecar^ 
leucinyl]hydrazide; 

N-[4-me%l-2-(4-phenoxy)phenylpentanoyl]-N'-[2-(l-naphthyI)Uiiazol-4- 
ylcarbonyl]hydrazide; 

5 N-[2-(N-bis-(cyclopropylraethyl)ainino]thiazol-4-yIcaitonyl]-N'-[N-(^^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-yicarbonyl].N'-[N-(2- 
quinolinoyI)-L-leucinyl]hydrazide; 

N-[N-(8-quinoIinoyl)-I^leucinyl]-N^[2.(8Hiuinolinyl)thiazol^^^ 
10 N.(N-ben2yloxycaibonyl-L^leucinyl)-N*-[2-(l-naphthyl)thia2^^ 
N-I2-G*<yclopiopyl-N-cyclopropylmethylaniino)thiazol-4-yIc^ 
quinoIinoyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcaibo 
isoquinolinoyl)-L-leucinyl]hydrazide; 

15 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N'^ 
quinolinoyl)-L-leucinyl]hydra2ide; 

N"[2-[N-bis-(cyclopropylraethyl)amino]thia2ol-4.ylcarbonyl]-l^-[N-(2-meth^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-(N-benzyloxycarbonyl-I^b-/err-butylalanyl)-N'-[2-(l-naphthyl)thia2ol^ 
20 ylcarbonyljhydrazide; 

N-(N-ben2yloxycarbonyl-L-b-cyclopropylalanyI)-N'-[2-(l-naphthyI)thi^ 
ylcarbonyljhydrazide; 

N.[2<l-naphthyl)thiazol-4.ylcaibonyl]-N'-[N-(3-(2-pyridyl)phenyl^^ 
leucinyl]hydrazide; 

25 N-[2-(N-bis-(cyclopropylmethyI)amino]thiazol-4-ylcarbonyl]-N'-<N-piOT^ 
leucinyl)hydrazide; 

N-(N-beiizyloxycarbonyl-L4eucinyl)-N'-[2-[N-bis-(cyclopropylmethyl)amino]A 
ylcarbonyllhydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylaniino)thia2ol-4-ylcart>onyH 
30 methylnicotinoyl)-L-leucinyl]hydiazide; 

N-[2-0Sf-^clopropyl-N-^yclopropybfnethylamino)thiazol-4^^ 

inethylnicotinoyl)-L-leucu]yl]hydrazide; 

N-[2-(N-cyclopropyl-N-<ycloprDpylinethylamino)thia2ol-^^ 

niediylisonicotinoyl)-L-leucinyl]hydrazide; 
35 N-[2-(N-cyclopropyl-N-cyclopropylmethylaniino)thiazol-4-ylcarbonyl]-N'-^ 

quinolinoyl)-L-leucinyl]hydrazide; 
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N-[2-[N-bis-(cyclopropylmethyl)amino]thiazol-4.ylcaA 
leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)amino]thiazol-4-ylcarbonyl]-N^ 
leucinyljhydrazide; 

5 N-[2-[4-(2.2-<limethylaminoethoxy)-l-naphthyl]thiazol-4-ylcarbonylJ-N'-[^^ 
quinolinoyI)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl> 
quinolinoyl)-L-leucinyl]hydrazide; 
N-[2.[N-bisKcyclopropylmethyl)aniino]thia2ol-4-ylca^ 
10 L-leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)aminolthiazol-4-ylcaA 
leucinyl)hydrazide; 

N-(N-benzyloxycarbonyl-L-non^alinyl)-N'-[2-(l-naphthyl)thiazol^ 
N-(N-benzyloxycarbonyl-L-isoleucinyl)-N'-[2-(l-naphthyl)thiazoI^^ 
15 N-[N-(4-dimethylaminomethylbeiizoyl)-L4eucinyl]-N'42-(I-n^hthyl^^^ 
ylcarbonyljhydrazide; 

N-(N-benzyloxy carbonyl-L-norleuciny I)-N'-[2-( 1 -naphthy l)thiazol-4- 
ylcarbonyljhydrazide; 

N-[N-(4-dime%laminomethylbenzyloxycarbonyl)-L-leucinyl]-N*-[2-{l-naphth 
20 4-ylcarbonyl]hydrazide; 

N-(N-beiizyloxycaitonyI-L-norvalinyl)-N'-[2-(2-beiizyloxyphen^ 
ylcarbonyI]hydrazide; 

N-[2-(N-^yclopropyl-N-^yclopropylmethylamino)thiazol-4-ylc^ 
methyliinidazol-5-ylcarbonyl)-L-lcucinyI]hydrazide; 

25 N-[N-[4-(4-morpholinomethyl)benzoyl]-l^leucinyI]-N'.[2.(l.naphthyl)^^^ 
yicarbonyl]hydrazide; 

N-[N-(2-methylnicotinoyl)-L-leucinyl]-N'-[2<(l-naphthyI)thiazol-4-ylcarbony 
N-[N<6-methylnicotinoyl)-L-leucinyl]-N'-[2-(l-naphthyl)thiazol-4-y 
N-(N-b-fm-butoxycarbonyl-L-rerr-butylalanyl)-N-(2-(N-cyclopropyl-N- 
30 cyclopropylmethylainino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2"(N-cyclopn)pyl-N-<;yclopropylmethylamino)thiazol-4-ylcarbo 
quinolinoyl)-L-b-rerr-butylalanyl]hydrazide; 
N-[N-(4-methylimida2X)l-5-ylcarbonyl)-L-allylglycinyl]-N'-[2^ 
ylcarbonyl]hydrazide; 

35 N-[N.(4.methylimidazol-5-yicaAonyl).L-b.fert-butyldanyl>N'-[^^ 
ylcarbonyl]hydrazide; 
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N-[2-(N-cyclopropyl-N-cyclopropylme%laniino)thiazol^ylc^^ 
methyliinidazol-5"ylcarbonyl)-L-b-rm-butylalanyl]hydrazid^ 
N-[2-(l-naphthyl)thia2ol-4-ylcart)onyl]-N*-(N-picolinoyl-L-^^^ 
N-(2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N'-[N-(8-quinolinoy 
5 butylalanyl]hydrazide; 

N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N'-(N-picolinoyl-L-aUylgl^^ 
N-[2-(l-naphthyl)thiazol-4-ylcaii)onyl]-N'-(N-picolinoyl-L-b-cyclopropyld^ 
N-[NK6-methylnicotinoyl)-L-b-cyclopropylalanyl]-N^[2-(l-naphthyl)^ 
ylcarbonyllhydrazide; 

10 N.(N-(4-methylimida2ol-5-ylcarbonyl)-L-b-cyclopropylala^ 
4-ylcaibonyl]hydra2dde; 

N-[2-(l-naphthyl)thiazol-4.ylcarbonyl]-N*-IN-(8-^uuiolinoyl)-L-b- 
cyclopropyIalanyl]hydrazide; 

N-[N-(6-methyMcotinoyl)-L-b-teit-butylalanyI]-N'-[2-(l.naphthyl)thia^^^ 
15 ylcarbonyllhydrazide; 

N-[2-G<r-cyclopropyl-N-cyclopropylniethyIainino)thiazol-4-ylcarbo 
L-b-/m-butylalanyl)hydrazide; 

N-[2-(N-cyclopropyl-NK:yclopropylmethylamino)thiazol-4-ylcarbonyl]-N-[N-(^ 
isoquinolinoyl>L-b-r€At-butylalanyl]hydra2ide; 

20 N-(N-rert-butoxycarbonyl-L-b>cycIopropylalanyl)-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylainino)thiazol-4-ylcaibonyl]hydra2ide; 
N-[2-(N-cyclopropylmethyl-N-propylamino)thiazol-4-ylcarbonyl]-N*^ 
pyridinylmethoxycarbonyI)-L-leucinyl]hydra2ide; 

N-[N.(6-methylnicotinoyl)-L-allylglycinyl]-N'-[2-(l-naphthyl)thiazol^ 
25 ylcarbonyllhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(8-quinolinoyl)-L-allylglycinyll^ 

N<[2-(l.naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(2-quinolinoyl>L-b- 

cyclopropylalanyl]hydrazide; 

N-lN-(3-isoquinolinoyl>L-b-cyclopropylalanyl]-N'['[2-(l-naphthyl)thia2ol-4- 
30 ylcarbonyllhydrazide; 

N-[N-(l^isoquinolinoyl)-L-b-cyclopropylalanyl]-N'-[2-(l-naphthyl)thiazol-4- 
yIcarbonyI]hydrazide; 

N-[2.( l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(7-quinolinoyl)-L.b- 
cyclopropylalanyl]hydrazide; 

35 N-[2-(N-cycloprbpyl-N.cyclopropylmethylamino)thiazol-4-ylcarte 
qiiinolinoyl>L-b-cyclopropylaIanyl]hydrazide; 
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N-[2-(N-cyclopropyl-NH:yclopropylmethylaiiiino)thia2ol^^ 
methyIiimdazol-5-ylcarbonyI)-L-b-cyclopropylalanyl]hydrazide 
N-[2-(N-cyclopropyl-N-cycIopropylmethylamino)thia2ol-4-ylcarbonyl]-N'-^^^ 
isoquinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

5 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcaibonyl]-N'-[N-^^ 
methylnicotinoyl>-L-b-cyclopropylalanyl]hydrazide; 

N-(N-(4-methyUmida2ol-5-ylcarbonyl)-L-norleucinyl]-N*-[2-(l-naphthyl)t^ 
ylcarbonyUhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-(N-picolinoyl-L-no^^^^^ 
10 N-I2-(l-naphthyl)tiiiazol-4-ylcarbonyl]-N'-[N-(8-^uinolinoyl)^^^ 
N-[2-(N-cyclopropyl-N-<:yclopropylinethylamino)thiazol-^^ 
quinolinoyl)-L-b-cyclopropylalanyl)hydrazide; 

N-[2-(N-cyclopropyl-N-<:yclopropylmcthylamino)thia2ol-4-ylcaib^^^^ 1 - 

isoquinolinoyl)-L-b-cyclopropylalanyl]hydra2ide; 
15 N-[2-|T>I-cyclopropyl-N-(2-me%lpropyl)amino]thiazol-4-ylcarbonyl^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
N-(N-ferr-butoxycarbonyI-L-leucinyl)-N'-[2-[N-cyclopropyl-N-(2- 
methylpropyl)amino]thiazoI-4-ylcarbonyl]hydrazide; 

N-t2-(l-naphthyl)thiazoI-4-ylcarbonyl]-N*-(N-(7-quinolinoyl)-L-b-/tf/t- 
20 butylalanyllhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]-N-[N-(2-quinoUnoyl)-L-b-r^^^ 
butylalanyllhydrazide; 

N-[N-(l.isoquinolinoyl)-I^b-fm-butyldanyl]-N*-(2-(l-naphthyO^^^ 
ylcarbonyl]hydrazide; 

25 N-[N-(3-isoquinoHnoyl)-L-b-/m-butylalanyll-N'-[2-(l-naphthyl)thia2^^ 
ylcarbonyl]hydrazide; 

N-(N-(6-methylnicotinoyl)-L-norleucinyl]-N'-[2-(l-naphtfiyl)thiazol-4- 
ylcarbonyl)hydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(7-quinolinoyl)-L-nork^^ 
30 N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N*-[N-(2-quinolinoyl)-L-norleucinyl]hy 
N.[N-(l-isoquinolinoyl)-L-norleucinyl]-N'-[2-(I-naph%l)thi^^^^ 
N-[N-(3-isoquinolinoyl>L-norleucinyl>N'-[2<l-naph%^^ 
N-[2-(Ns:yclopropyl-N-cyclopropylmethylamino)thiazoI-4-ylcarbonyl]-N-[N-(^ 
hydroxymethyHiiiidazol-4-ylcarbonyl>L-b-cyclopropylalanyl]hydi^ 
35 N-[2-[N.cycIopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcaib^ 
quinolinoyl)- L-b-cyclopropylalanyI]hydrazide; 
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N-[2-(N-cyclopropyl-N-cyclopiopylinethylainino)thia2ol-^^ 
methylnicotinoyl)-L-b*rm-butylalanyl]hydrazide; 
N-[2-[N-cyclopropyl-N-(2-methylpropyl)aniino]thiazoI-4-ylcaibonyU 
methylimidazol-S-ylcarbonyl)- L-b-cyclopropylalanyl]hydrazide; 
5 N-[2.[N-cyclopropyl-N-(2-methylpropyi)amino]thiazol-4- 
quinolinoyl)- L-b-cyclopropylalanyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methyipropyl)amino]thia2ol-4-ylcarbonyl]-N'-[NH^^ 
methylnicotinoyl)-L-b-cyclopropylalanyI]hydrazide; 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N.(8-quinolinoyl)glycinyllh 
10 N-[2<l-naphthyl)thiazol-4-ylcaAonyll-N'-[N.(8-quinolm^^ 
N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]-N'-(N-(2^uinolinoyl^^ 
N-[2-(l-naphthyI)thiazol-4-ylcaibonyl]-N*-(N-picolino^ 

N-[2-(l-naph%l)thiazol-4-ylcaibonyl]-N'-[N-(6-methylnicoti^^ 
norvalinyljhydrazide; 

15 N-[2.(l-naphthyl)thiazol-4-ylcarbonyl]-N*-tN.(4-methylimidazol-5-^ 
norvalinyl]hydrazide; 

N-[2-(l-naphthyi)thiazol-4-ylca^bonyl]-^^-[N-(l-isoquinolinoyl)-L^ 
N-[2-(l-naphthyl)thia2oM-ylca^bonyl]-^r-[N-(3-isoquinolinoyl)-L-nor^^ 
(IS, rS)-N, N'-bis-[4-[l-(N-benzyloxycarbonylainino)-3-methylbutyl]thiazol-2- 
20 ylcarbonyl]hydrazide; 

N-[2-[N^yclopropyl-N-(2-me%lpropyI)aininolthia2ol-4-ylcaA 
methylnicotinoyl)-L-b-rm-butylalanyl]hydiazide; 
N-[2-[NH:yclopropyl-N-(2-methylpropyl)ainino]thia2ol-4-ylcai^ 
methyliinidazol-S-ylcarbonyl)-L-b-teit-butylalanyl]hydrazide; 
25 N-[2'(NK:yclopropyl-N-cyclopix)pylmethylamino)thiazol-4-ylcaA 
isoquinolinoyl)-L-b-rgit-butylalaiiyl]hydrazide; 

N-[N--(5-butylpicolinoyl)-L-b-rm-butylalanyl]-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 
N-[2-(N-cyclopropyl-N-cyclopropylmethyIamiDo)thiazol-4-ylcarbonyl]-N'-[N.(^ 
30 methyIpicolinoyl)-L-b-rcit-butylalanyl]hydra2ide; 

N-[2-(N-cyclopropyl-N-^yclopropylmethylamino)thia2oI-4-ylcarbony^ 
fluorobeiizoyl)-L-Ieucinyl]hydrazide; 

N-[N-(4-fluon)benzoylVL-leucinyl]-N'-[2-(l-naphthyl)thiazol-4-ylc^^ 
N-[2<l-nq)hthyl)thiazol-4-ylca^bony^-^^-[N-(2-pyridinylmeth^^^ 

35 butylalanyljhydrazide; 

N-(N-(2-methyl-3-pyridinylmethoxycarbonyl)-L-b-terf-butylalanyl]-N-[2-(l- 
naphthyl)thiazoM*ylcarbonyl]hydrazide; 
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N-[2-(l-imphthyI)thiazol-4-ylcaibonyl]-hr-[N-(2.pyridinyliTO 
cyclopropylalanyl]hydrazide; 

N-[N-(2-methyU3-pyridinylmethoxycarbonyl)-L-b-cyclopropylalanyI]-J^^ 
naphthyl)thiazol-4-ylcarbonyl]hydrazide; 

5 N-[N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-b-cyclopropylalanyl]"N'-[2-(l- 
naphthyl)thiazol-4-ylcarbonyl]hydrazide; 

N-[N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-b-/€rt-butylalanyl]-N'-[2-(l- 
naphthyl)thiazol-4-ylcarbonyl]hydrazide; 
NJ4-bis-[2-(l-iiaphthyl)thiazol-4-ylcarbonyl]hydrazide; 
10 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol^ 1 ,8- 

naphthyridinoyl)]-L-b-cyclopropylalanyl]hydrazide; 
N-[2-[N-cyclopropyl-N-(2-methylpropyl)ainino]thia2ol-4-ylcar^ 
difluorobenzoyl)-L'b-cyclopropylalanyI]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]tWa2ol-4-ylcarbonyl]-N'^ 
15 flluorobenzoyl)-L-leucinyl]hydrazide; 

N-[N-(5-butylpicolinoyl)-L-leucinyl]-]Sr-[2-(N-cyclopropyl-N- 
cyclopropylmethylainino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thia2ol-4.yIcarbonyl]-N*-[N-(3,4 
dimethoxybenzoyl)-L-leucinyl]hydrazide; 

20 N-[2-[N<yclopropyI-N-(2-methyIpropyl)amino]thiazol-4.ylcaibonyl]-l^^ 

difluorobeiizoyl)-L-b-r^rr-butylalanyl]hydrazide; 

N.[2-[NK:yclopropyl-N-(2-methylpropyl)amino]th!azol-4-yk^ 

diinethoxybenzoyI)-L-b-rm-butylalanyl]hydrazide; 

N-[N-(5-butylpicolinoyl)-L-b-r«/t-butylalanyl]-N*-[2-(N<yclopropyl^^^ 
25 cyclopropylmethyIamino)thiazol-4-ylcarbonyI]hydra2ide; and 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcarbonyl]-NP-[N-(6- 
inethylpicolinoyl)-L-b'/e/t-butyiaIanyl]hydrazide. 

21 . A compound according to Claim 20 which is selected from the group consisting of: 

30 

N-[2-[N-cyclopropylmethyl-N-(2-methylpropyl)amino]thia2ol-4-ylcarbonylJ-N^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
N-[2-(4-methyl-l-naphthyl)thia2ol-4-ylcarbonyl]-N'-[N-(4-p^^ 
leucinyl]hydrazide; 

35 N-[2-[N-methyl-N-(2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N*-[N-methyl-N-(^ 
pyridinylmethoxycarbonyl)-L-leucinyI]hydrazide; 
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N-[2-(l-naphthyl)thia2ol-4-ylcarbonyl]-N'-[N-(3-pyridinyta^ 
leucinyljhydrazide; 

N-I2-(l-naphthyl)thia2ol-4-ylcaiix)nyI].N'-[N-(2-pyridin 
leucinyl]hydrazide; 

5 N-[2-(5-acenaphthyl)thiazol-4-ylcarbonyl]-N^[N-(4-pyridm^ 
leucinyl]hydrazide; 

N-[2-[N-cyclopropylraethyl-N-(2-methylpropyl)amino]thia2ol-4-^ 

methyl-'N-(4-pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-(N<yclopropyl-NK;yclopropylmethylamino)thia2ol-4-ylcarbon^ 
10 pyridinylmethoxycarbonyl)-L-Ieucinyl]hydrazide; 

N-[2-[N-^yclopropylmethyl-NK2-methylpropyl)ainino]tW 

pyridinylinethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[NK:yclopropylmethyl-N-(2-methylpropyl)amino]thiazoM^^ 

pyridinylniethoxycarbonyl)-L-leucinyl]hydra2ide; 
15 N-[2-[N-cyclopropylmethyl-N<2-me%lpropyl)amino]thiazol-4-ylcarbonyH 

methyl-N-(3-pyridmylmethoxycarbonyl)-L-Ieucinyl]hydrazide; 

N-[2-(N-cycIopropy^N-cyclop^opylmethylaITlino)thia2ol-4-ylca^bonyl]-^^-[^^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-^^^ 
20 (4-pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N,N-bis-(2-methylpn)pyl)amino]thiazol-4-ylcarbonyI]-N'-[N-^ 

pyridinylmethoxycarbonyI>-L-leucinyl]hydrazide; 

N-[N-(4-pyridinylmethoxycarbonyl)-L-leucinyl]-N'-[2-Il.(l,23,^ 

tetrahydroquinoiino)]thiazol-4-ylcarbonyl]hydrazide; 
25 N-[2-[N,N-bis-(2.methylpropyl)amino]thiazoI-4-ylcarbonyl]-N'-[N-methy 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropyImethylamino)thiazol-4-ylcarbonyl]-N'-[N-m 
(3-pyridmylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-(N-cyclopropylmethyl-N-propylaniino)thiazol-4-ylcarbonyl]-N'-[N-(3- 
30 pyridinylmethoxycarbonyl)-L-leucinyI]hydrazide; 

N-(2.(2-ben2yloxy-l-imphthyl)tWazol-4-ylcaibonyl]-N-[NK^^^ 
L-leucinyl]hydrazide; 

N.[2-[N^-bis-(2-me%lpropyl)amino]thia2ol-4-ylcaite 
pyridinylinedioxycarbonyl)-L-leucinyl]hydnizide; 
35 N-[2.(9-phenanthrenyl)tWazol-4-ylcarbonyl]-N'-[N-(4-pyri^^ 
leucinyljhydrazide; 
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N-[2-[NJJ-bis-(2-methylpropyl)aminolthiazol-4-ylcarbonyl]-N^^ 
leucinyl)ydrazide; 

N-[2-[NJ^^-bis-(2-methylpropyl)aInino]thiazoI-4-ylcarbonyl^N•-^ 
leucinyl)hydrazide; 

5 N-[2-[N,N-bis-(2-methylpropyl)amino]thiazol-4-ylcarbonyll-N-[N-(2-pyr^ 
L-leucinyl]hydrazide; 

N-[2-(2-(4-r<2/t-butoxycarbonyl)benzyloxyphenyl]thiazol-4-ylcarbonyl]"N-[N-(4- 

pyridinylraethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[2-(4-caiboxybenzyloxy)phenyl]thiazoI-4-ylcarbonyll-N*.[N-(4- 
10 pyridinyliiiethoxycaibonyl)-L-leucinyI]hydrazide; 

N-[N-(4-teit-butoxycarbonylben2yloxycarbonyl)-L4eucinyll-N'-I2-[N-(^^ 

N-phenylamino]thiazol-4-ylcaibonyl]hydrazide; 

N-(2-[N,N-bis-(2-methylpropyl)amino]thiazol-4-ylcarix)nyl]-N'-[N- 

butoxycarbonylbenzyloxycarbonyl)-L-leucinyl]hydrazide; 
15 N-[N-(4-carboxybenzyloxycarbonyl)-L-leucinyI]-N'-[2-[N.(2-methylpropyl)-N. 

phenylamino]thiazol-4-ylcarbonyl]hydrazide; 

N-[N-(6-methyI-3-pyridinylmethoxycarbonyl)-L-leucinyl]-N'.[2-(l-naphthyl)thi^^ 
ylcarbonyl]hydrazide; 

N-(N-ben2yloxycarbonyl-L-leucinyl)-N*-[2-(N-cyclopropyl-N- 
20 cyclopropylinethylainino)thiazol-4-ylcarbonyl]hydrazide; 

N.[2-(N<yclopropyl-N-cyclopropylmethylainino)thiazol-4-ylc^ 
pyridinylinethoxycaibonyl)-L-leucinyI]hydrazide; 

N-[2-(N-cyclopropyl-N-^ycIopropylme%lamino)thiazol-4-ylcarbonyl]-^^ 

pyridmylmethoxycaibonyl)-L-leucinyl]hydra2ide; 
25 N-(N-fe/t-butoxycarbonyl-L-leucinyl).N'-[2-(N-cyclopropyl-N- 

cyclopropylmethyIainino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcaAonyl]-N-[N^^^ 

(2-pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(2-benzyloxyphenyl)thiazol-4-yIcarbonyl]-N'-[N-(6-methyl-3- 
30 pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-(2-beittyloxyphenyl)thiazoM-ylcafbonyll-N'-[N-(2-me%l-3- 

pyridinylmethoxycarbonyI>-L-leucinyl]hydrazide; 

N-[2-[N-mediyl-NK2-inethylpropyl)ainino]thiazol-4-ylca^ 

pyridinylmethoxycarbonyl)-L-leucinyI]hydrazide; 

35 N-[2-[N-methyl-N-(2-me%lpropyl)amino]thia2ol-4-ylcarbonyl]-^^ 
leucinyl]hydrazide; 
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N-[2-(N-^yclopropyl-N<yclopropyImethylainino)thiazoM^^^ 

L-leucinyl)hydra2ide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-yicafbon^ 
pyridinylmethoxycarbonyl>L-leucinyl]hydra2ide; 
5 N-[N-(3-ren-butoxycarbonylben2yIoxycarbonyl)-L-leucinyll-N*-[2-(N-cyclop^^^^ 
cyclopropyImethyIamino)thia2ol-4-ylcarbonyl]hydra2ide; 
N-[2-(l-naphthyl)thia2ol-4-ylcaitonyl]-N'-[N-(8.quinolinoyl)-L4eucinyl]hy 
N-[NK2-methyl-3-pyridinylmethoxycarbonyl)-L4eucinyl]-N'-I2-(l-n^hthyl)^^ 
ylcarbonyljhydrazide; 

10 N-[2-(l-naphthyl)thiazol-4.ylcarbonyl]-N'KN-picolinoyl^^^^ 

N-[N-<3-carboxybenzyloxycarbonyl)-L-leucinyl]-N*-[2-(N-cyclopn)pyl-^^ 
cyclopn>pylmethylainino)thiazoI-4-ylcaibonyI]hydrazi^^ 
N-[2-(l.naphthyl)thiazoI-4-ylcarbonyl]-N'-[N-(2.quinolinoyl)-L-leu^ 
N-[2Kl-naph%l)thiazol-4-yIcarbonyl]-N*-[N-(3^uinolinoyl)-L4eucinyl]hydrari 

15 N-[2-(l«.naphthyl)thiazol-4-ylca^bonyl]-^r.(N-(4-methylpiperidineca^^ 
leucinyljhydrazide; 

N-[2-(l-.naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(4-quinolinoyl)-L-leucinyl]hy 
N-[2-(l.naphthyl)thia2ol-4-ylcarbonyl]-N*-[NK5-quinoHnoyl)-l^leucinyl]hy^ 
N-[2-(l-naphthyl)thiazol-4-ylcaitonyl]-N'-[N-(7-quinolinoyl)-L-Ieucinyl]hydm 
20 N-[2-(^n^hthyl)thiazol-4-ylca^bonyl]"^r-[N-(6-quinolinoy 

N-[N-(l.isoquinolinoyI)-L-leucinyl]-N*"[2-(l-naphthyl)thia2ol-4^^ 
N-[NK3-isc)quinolinoyI)-L-leucinyl]-N*-[2-(l-naphthyl)tW 
N.[N-(4-methyUnmda2»l-5-ylcarbonyl)-I^leucinyl]-N'-[2-(^ 
ylcarbonyljhydrazide; 

25 N-[N-(l-benzyl-5-methylimida2ol-4-yicarbonyl)-L-leucinyl]-N'-[2-(l-naphA^^ 
ylcarbonyljhydrazide; 

N-[N-(3-methyIisonicotinoyl)-L-leucinyl]-N'-[2-(l.naphthyl)thiazol-4. 
ylcarbonyljhydrazide; 

N-(N-benzyloxycarbonyl-L-leucinyl>N'-[2-[N,N-bis-(2-methylprop^ 
30 ylcarbonyl]hydrazide; 

N-[2-[N-K:yclopropyl-N-(2-niethylpropyl)aniino]thiazol-4-ylcarto^ 
pyridinylniethoxycarbonyl)-L-leucinyI]hydrazide; 
N-[2-|>lK:yclopropyl-NK2-niethylpropyl)amino]thiazol-4-ylca^^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

35 N-[2-(l-naphthyl)thiazol-4-ylcaibonyl]-N*-[N-(l-piperazinecarbonyl).L- 
leucinyl]hydrazide; 
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N-[2-[N-bis-(cyclopropylmethyl)aininolthia2ol-4.ylca^ 
pyridinylinethoxycarbonyl).L-leucinyl]hydrazide; 

N-[2.(NK:yclopropyl-N-cyclopropylmethylamino)thiazol-4-ylca^ 
quinolinoyl)-Heucinyl]hydrazide; 

5 N-[N.(8-qumolinoyl)-l^leucinyl]-N'.(2-(8-quinolinyl)thia2ol-4-ylcaibo^^^ 
N-(N-beiuyloxycarbonyl-L-leucinyl>N'-I2-(l-naphthyl)thiazol-4-ylcaA 
N-[2-(N-cyclopropyl-N-cyclopropylmethylainino)thia2ol-4-ylcarbonyl]-I^^ 
quinolinoyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-^^ 
10 isoquinolinoyl>L*leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N^:ycIopropylinethylaimno)thia2x>l^^ 
quinolinoyl)-L-leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)anuno]thia2ol-4-ylcarbonyi]-^^^ 
pyridinylmethoxycarbdnyl)-L-leucinyl]hydra2ide; 

15 N-(N-benzyloxycarbonyl-L-b-ferf-butylalanyl)-N'-[2-(l-naphthyl)thiazo^ 
ylcarbonyl]hydrazide; 

N-(N-benzyloxycarbonyl-L-b-cyclopropylalanyl)-N'-(2-(l-naphthyl)thia2ol^^^ 
ylcarbonyl]hydrazide; 

N-[2-(l-naph%l)thiazol-4.ylcarbonyl]-N*-[N-[3K2-pyridyl)phenyl^^^ 
20 leucinyljhydrazide; 

N-I2-[N-bis-(cyclopropylmethyl)amino]thiazol-4-yIcarbonyl]-^^ 
leucinyl)hydrazide; 

N.(N-benzyloxycarbonyl-l^leucmyl)-N'.[2-[N.bis-(cyclopr^^^ 
ylcarbonyljhydrazide; 

25 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N^ 
methylnicotinoyl)-L-leucinyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylainino)thiazol-4-ylcarbonyl]-N'^ 
methylisonicotinoyl)-L-leucinyl]hydrazide; 

N-[2-0>I-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N*-[N-(8- 
30 quinolinoyl)-L-leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)ainino]thiazol-4.ylcarbonyll^^^ 
leucinyl]hydiazide; 

N-[2-[N-bisKcyclopropyhnethyl)amino]thia2ol-4-ylcarb^^ 
leucinyl]hydnizide; 

35 N-[2-[4-(2,2-dimethylaminoethoxy)-l.naphthyl]thiazoM-ylcaibonyl^^^^ 
quinolinoyI)-L-leuc]nyI]hydrazide; 
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N-[2-(N-cyclopropyl-N-<yclopropylmethylaimno)thiaro 
quinolinoyI)-L-leucinyl]hydrazide; 

N.[2-[N-bisKcyclopropyliiu5thyI)ainino]thiazol-4-yk^ 
L-]eucinyl]hydrazide; 

5 N-[2-[N-bisKcyclopropylmethyl)ainino]thia2oM-ylcarbonyl]-^^^ 
leucinyl)hydrazide; 

N.(N-ben2yloxycarbonyl-L.norvalinyl)-N'-[2.(l.naphthyl)thia2oM^^^ 
N-(N.benzyloxycarbonyl.l^isoleucinyl)-N'-[2.(l.naphthyl)thiazol.^^^^ 
N-(N-bcnzyloxycarbonyl-l^norlcucmyl>N*-[2-(l-naphthyl)thi^^ 
10 ylcarbonyl]hydrazide; 

N-[NK4-dimethylaniinomethylbenzyloxycarbonyl)-L-leuciny^^ 
4-ylcaibonyl]hydrazide; 

N-(N-ben2yloxycaAonyl-L-noi^alinyl)-N'.[2.(2-benzyloxyphenyO 
ylcarbonyljhydrazide; 

15 N-[2-(NK:yclopropyl-N>cyclopropylmethylamino)thia2ol-4.ylcaibonyl] 
methylimida2ol-5-ylcarbonyl)-L-leucinyl]hydrazide; 

N-[N-[4-(4-morpholinomethyl)benzoyl].L-leucinyl].N'-[2-(l-napta 
ylcarbonyllhydrazide; 

N-[N-(6-methylnicotinoyl)-L-leucinyl]-N^[2.(l.naphthyl)thiaM 
20 N-(N-b-ferr-butoxycarbonyI-L-rm-butylaianyl)-N-[2-(N-cyclopropyl-N^ 
cyclopropylmethylamino)thiazo]-4-yIcarbonyl]hydrazide; 
N-[2-(N-cyciopropyl-N-cyclopropylme%lamino)thiazol-4-ylcarbonyl]-^^ 
quinolinoyI)-L-b-/m-butylaIanyl]hydrazide; 

N-[N-(4-methyIimida2ol-5-ylcarbonyl)-l^dlylglycinyI]-^ 
25 ylcarbonyllhydrazide; 

N-[N-(4-methylimidazol-5-ylcarbonyl)-L-b-rm-butylaIan^ 
ylcarbonyllhydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-N*-[N-(4- 
methyliinidazol-5-ylcarbonyl)-L-b-rert-butylalanyl]hydrazide; 
30 N-[2-(l-naphthyl)thiazoM-ylcaibonyl]-N'.(N.picolinoyl-L-b-r^rt-^ 
N-[2-(l-naphthyl)thiazol-4-ylcarbonyI].N'.[N-(8-^uinolin^^^^ 
butylalanyl]hydiazide; 

N-[2-(l.naphthyl)thiazol-4-ylcarbonyl].N'-(N-picolinoyl-L-aUyl^^^^ 
N-[2.(l-naph%l)thia2ol-4.ylcarbonyl].N'-(N-picolinoyl.l^b^^ 

35 N-[N-(6-meAylnicotinoyl)-I^b-cyclopropylalanyl]-N'-[2.(l.naphthyl)^^ 
ylcarbonyljhydrazide; 
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N-[N-(4-methyliinidazol-5-yIcartK)nyI>L-b<yclopropyla^ 
4-yIcaibonyl]hydra2ide; 

N-[2-(l-naphthyl)thia2ol-4-ylcaAonyl]-N'-[N-(8-quinolinoyl)-L-b- 
cyclopropylalanyl]hydrazide; 

5 N-[N-(6-methylnicotinoyl)-L-b-r£rf-butylalanyll-N'-[2-(l-naphthyl)thiaTO^ 
ylcarbonyl]hydrazide; 

N-{2-(N-cyclopropyl-N-cyclopropylmethylaniino)thia2ol-4.ylcarbonyl]-N'-(^^ 
L*b-rerr-butylalanyl)hydrazide; 

N-[2-(NK:yclopiopyI-N-cyclopropylmethylamino)thiazol-4-ylcaib 
• 10 isoquinolinoyl)-L-b-/m-butylalanyl]hydrazide; 

N-(N-r6rt-butoxycaitonyl-l^b-cyclopiX)pylalanyl)-N'-[2-^^ 
cyclopropylinethylaini]io)thiazol-4-yIcaibonyI]hydrazide; 
N-[2-(N-cyclopropylmethyl-N-propylaniino)thia2ol-4-ylcaibon 
pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

15 N-[N-(6-methylnicotinoyl)-L-allylglycmyl]-N*-[2<l.naphthyl)thiazol-4^ 
ylcarbonyl]hydra2ide; 

N-[2-(l-naphthyl)thia2ol'4-ylcarbonyl]-N*-[N.(8-quinolinoyl)-L-allylglyciny 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N.(2-quinolinoyl)-L-b- 

cyclopropylalanyl]hydrazide; 

20 N-[N-(3-isoquinolinoyl)-I^b-cyclopropylalanyI]-N'[-[2<l-naphthyl)tWazo 
ylcarbonyI]hydia^de; 

N-[N-(l-isoquinolinoyl)-L-b<yclopropylalanyl].N'-[2-(l-naphthyl)^^ 
ylcarbonyl]hydiazide; 

N-(2-(l.naphthyl)thia2oM-ylcartx)nyI]-N'-[N-(7-quinolinoyl)-L-^^ 
25 cyclopropylalanyl]hydrazide; 

N-[2-(N-cyclopropyl-N-^yclopropylmethylamino)thiazol-4-ylcarbonyl]-N*-[N- 
quinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazoI-4-ylcarbonyl]-N-[N-^ 
methyliinida2ol-5-ylcarbonyl)-L-b-cyclopropyIalanyl]hydrazide; 
30 N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl].N'.[N-(3- 
isoquinolinoyl)-L-b-cyclopFopylalanyl]hydrazide; 
N-[2-(N-cyclopropyI-N-K;ycIopn)pylmethylaniino)thiazol-4^^ 
methylnicotinoyl)-L-b-cyclopropyla]anyl]hydrazide; 

N-[N«(4-methylirnidazol-5-ylcarbonyl)-L-norleucinyl]-N*-[2-(l.nap^^^^ 
35 ylcarbonyljhydrazide; 

N-[2-(l-n^hthyl)thia2ol-4-yIcarbonyl]-N'-(N-picolinoyl-L-norleucmyl)hydrazid 
N-[2-(l-naphthyl)thiazoM-ylcaitonyl]-N^[N-(8-quinolinoyl>^^ 
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N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thia2ol-4-y 
quinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopit)pylmethylainino)thia2ol-4-ylcaibonyll-N^^ 
isoquinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 
5 N-[2-[N-cycIopropyl-NK2-methylpropyl)ainino]thia2ol-4.ylcarbonyU^ 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
N-(N-fm-butoxycarbonyl-L-leucinyl)-N*-[2-[N-cyclopropyl-N-(2- 
methylpropyl)amino]thiazol-4-ylcarbonyl]hydrazide; 
N-[2-(l-naphthyl)thiazol-4-ylcaibonyll.N'-[N.(7-quinolinoy^^ 
10 butylalanyllhydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(2-^uinolinoyl>^ 
butylalanyl]hydrazide; 

N-[N-(l-isoquinolinoyl)-L-b-reit-butylalanyl]-N*-[2-(l-naphthyI)thi^^ 
ylcarbonyUhydrazide; 

15 N-[N-(3-isoquinolinoyl)-L-b-rerr-butylalanyl]-N'-[2-(l-naphthyl)thia2ol-4- 
ylcarbonyljhydrazide; 

N-[N-(6-inethyliiicotinoyl)-L-norleucinyl]-N'-[2-( 1 -naphthyl)thiazoI-4- 
ylcarbonyljhydrazide; 

N-[2-(l-naphthyl)thia2ol-4-ylcaibonyll-N'-[NK7-quinolinoyl)-L-^^^ 
20 N42-(l-naphthyl)thia2oI-4-ylcaibonyll-N'-[NK2-qumoUnoyl)-l^ 

N-[N-(l-isoquinolinoyl)-L-norleucinyl]-N'-[2-(l-n^hthyI)thia2oI^^ 
N-[N-(3-isoquinolinoyl)-L-norleucinyl]-N'-[2-(l-naphthyl)thiazoI^ 
N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thia2ol-4-ylc^ 
hydroxyme%limidazol-4-ylcaitonyl)-L-b-cyclopropylalanyl]hydrazide; 
25 N-[2-[N<yclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcaibonyl].N*-[^^^ 
quinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thia2ol-4-ylcarbonyl]-N-(N^ 
methylnicotinoyO-L-b-rert-butylalanyljhydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-yicarbonyl]-N-[N-(4- 
30 methylimidazol-S-ylcarbonyl)- L-b-cyclopropylalanyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-yIcaibon^ 

quinolinoyl)* L-b-cyclopiopylalanyl]hydiazide; 

N-(2-(N-cyclopropyl-N-(2-methylpropyl)anuno]thiazol-4-ylc 

methylnicotinoyl)- L-b-cyclopropylalanyl]hydrazide; 
35 N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(8.quinoUnoyl)glycinyl]hydra2ide^ 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-l^.[N-(8-quinolinoyl)-L-norvalin^ 

N-[2-(l-naphthyl)tttazo^4-ylcarbonyl]-^^-|N<2-quinolinoyl)-l^^ 
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N-[2-(l-n^h%l)thia2ol-4-ylcaitonyl]-N'-(N-picolmoyl-L-norv^ 

N-[2-(l-naphthyl)thia2ol-4-ylcaibonyl]-N'.[N-(6-methylnicotin^ 

norvalinyl]hydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(4-methyliinid^ 
5 norvalinyljhydrazide; 

N-[2Kl-naphthyl)thia2ol-4-ylca^bonyl]-^^-[N-(l-isoquinolinoyl)-L"no^val^^^ 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N'-[N-(3-isoqiiinolinoyl)-L-norvaU^ 

(IS, rS)-N, N-bis-[4-[l-(N-benzyloxycarbonylainino>3-methylbutyl]thiazol-2- 

ylcaibonyl]hydiazide; 
10 N-[2-[N-<yclopropyl-N-(2-methylpropyl)ainino]thiazol-4-ylca^ 

methylnicotinoyl>*L-b-r6ft-butylalanyl]hydrazide; 

N-[2-[N<yclopropyl-N-(2-methylpropyl)ainino]thia201-4-ylcaA^ 

methyUmidazol-5-ylcarbonyl)-L^b-fm-butylalanyl]hydra2ide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcaA 
15 isoquinolinoyI)-L-b-/err-butylalanyl]hydra2ide; 

N-[N-(5-butylpicolinoyl)-L-b-/m-butyIalanyl]-N'-[2-(N-cyclopropyl-N- 

cyclopropylmethylaimno)thiazoI-4-ylcarbonyl]hydrazide; 

N"[2-(N-cyclopropyl-N-cyclopropylmethyIainino)thiazol-4-ylcarbonyl]-l^-[NK^^ 
methylpicoIinoyl)-L-b-/eit-butylalanyl]hydrazide; 
20 N-t2-(N-^yclopropyl-N-cyclopropylmethylainino)thiazoM^^ 
fluorobenzoyi)-L-leucinyl]hydrazide; 

N-[N-(4.fluoit)ben2oyl>I^leucinyl]-N*-[2-(l-naphthyl)thia2ol-4^^ 

N-[2-(l-naphthyl)thiazol-4-yIcaibonyl]-N'.[N-(2-pyridinylmetiioxy^^ 

butylalanyllhydrazide; 

25 N-[N-(2-methyl-3-pyridinylmethoxycarbonyI)-L"b-r^rt-butylaianyl]-^^-[2-( 
naphthyl)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcaitonyl]-N-[N-(2-pyridinylmethoxyc^^ 
cyclopropylalanyljhydrazide; 

N-[N-(2-methyl-3-pyridinylmethoxycarbonyl)-L-b-cyclopropylalanyl]-N*-[2-(l- 
30 n£^hthyl)thiazoI-4-ylcarbonyl]hydrazide; 

N-[N-(6-me%l-3-pyridinylinethoxycaitonyl)-L-b-cyclopropylalanyl]-N'-[2-( 
naphthyl)thiazol-4-ylcarbonyl]hydrazide; 
N-[N-(6-methyl-3-pyridinylinethoxycarbonyI)-L-b-rm-butylalan 
naphthyl)thiazol-4-ylcarbonyl]hydrazide; 
35 N,N'-bis-[2-{l.naphthyl)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]-^^ 
naphthyridinoyl)]-L-b-cyclopropylalanyl]hydrazide; 
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N-[2-[NH:yclopropyl-N-(2-methylpropyl)aininolthiazol-4-ylc^^ 
difluorobenzoyl)- Lrb-cyclopTopylalanyI]hydrazide; 
N-(2-[N-cyclopropyl-N-(2-methylpropyl)ainino]thiazol-4-ylcaibo^^^^ 
flluorobenzoyl)-L-leucinyl]hydrazide; 
5 N-[N-(5-butylpicolmoyl)-L-leucinyl]-N'-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thia2ol-4-ylcarbonyl]hydrazide; 
N-^2-[N-cyclopropy^N-(2-methylp^opyl)aminolthiazol-4-ylcaltonyl]-^^-^^ 
diinethoxybenzoyl)-L-ieucinyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thia2oM-ylcarbonyn 
10 difluoiobenzoyl)-L-b-rerr-butylalanyl]hydrazide; 

N-[2-[N<yclopix)pyl-N-(2-me%Ipropyl)ainino]thiazol-4-yk^ 
diniethoxybenzoyl>L-b-rerr-butylalanyl]hydrazide; 
N-[N-(5-butylpicolinoyl)-l^b-fm-butyldanyl].N*42-(N-cyclopr^^ 
cyclopropylinethylainino)thiazol-4-ylcarbonyl]hydrazide;and 
15 N-[2-(N-cyclopropy^N-(2-methylp^opyl)amino]thiazol-4.ylcaIbonyI]-^^-[N-(6^ 
methylpicolinoyI)-L-b-r£rt-butylalanyl]hydrazide. 

22. A pharmaceutical composition comprising a compound according to Claim 1 and a 
pharmaceutically acceptable earner, diluent or excipient. 



23. A pharmaceutical composition comprising a compound according to Claim 21 and 
a pharmaceutically acceptable carrier, diluent or excipient. 

24. A method of inhibiting a protease selected from the group consisting of a cysteine 
25 protease and a serine protease, comprising administering to a patient in need thereof an 

effective amount of a compound according to Claim 1. 

25. A method of inhibiting a protease selected from the group consisting of a cysteine 
protease and a serine protease, comprising administering to a patient in need thereof an 

30 effective amount of a compound according to Claim 2 1 . 



20 



26. 



A method according to Claim 24 wherein said protease is a cysteine protease. 



27. 



A method according to Claim 25 wherein said protease is a cysteine protease. 



35 



28. 



A method accordmg to Claim 26 wherein said cysteine protease is cathepsin K. 
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29. A method according to Claim 27 wherein said cysteine protease is cathepsin K. 

30. A method of treating a disease characterized by bone loss comprising inhibiting 
said bone loss by administering to a patient in need thereof an effective amount of a 

5 compound according to Claim 1 . 

31. A method according to Claim 30 wherein said disease is osteoporosis. 

32. A method according to Claim 30 wherein said disease is periodontitis. 

10 

33. A method according to Claim 30 wherein said disease is gingivitis. 

34. A method of treating a disease characterized by excessive cartilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 

15 administering to a patient in need thereof an effective amount of a compound according to 
Claim 1. 

35. A method according to Claim 34 wherein said disease is osteoarthritis. 

20 36. A method according to Claim 34 wherein said disease is rheumatoid arthritis. 

37. A method of treating a disease characterized by bone loss comprising inhibiting 
said bone loss by administering to a patient in need thereof an effective amount of a 
compound according to Claim 21 . 

25 

38. A method according to Claim 37 wherein said disease is osteoporosis. 

39. A method according to Claim 37 wherein said disease is periodontitis. 

30 40. A method according to Claim 37 wherein said disease is gingivitis. 

41. A method of treating a disease characterized by excessive cartilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 
administering to a patient in need thereof an effective amount of a compound according to 
35 Claim 21. 



42. 



A method according to Claim 41 wherein said disease is osteoarthritis. 
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43. A method according to Claim 41 wherein said disease is rheumatoid arthritis. 

44. A method for preparing compounds according to Claim 1 . comprising the step of 
S reacting an intermediate: 



10 



15 



with a carboxylic acid. r3C02H, and a peptide coupling reagent in an aprotic solvent. 

45. A method according to Claim 44 wherein said peptide coupling reagent is 
EDC»HC1/1-H0BT when a carboxylic acid is used. 

46. A method according to Claim 45 wherein said aprotic solvent is DMF. 

47. A method for preparing compounds according to Claim 1, comprising the step of 
reacting an intermediate: 



CONHNH2 



X-Y 



20 with a carbamoyl chloride, R^COCl, and triethylamine in methylene chloride. 

48. A method for preparing compounds according to Claim 1, comprising the step of 
reacting an intermediate: 

L-^.-^.N^ CONHNH2 
25 X^- Y 

with a sulfonyl chloride, r3s02C1, and NMM in CH2CI2. 

49. Use of a compound according to any one of claims 1 to 21 in the manufacture of a 
medicament for use in inhibiting a protease selected firom the group consisting of a cysteine 

30 protease and a serine protease. 

50. A use accordmg to Claim 49 wherein said protease is a cysteine protease. 

51. A use according to Claim 51 wherein said cysteine protease is cathepsin K. 
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52. Use of a compound acconling to any one of claims 1 to 21 in the manufacture of a 
medicament for use in treating a disease characterized by bone loss. 

5 53. A use according to Claim 52 wherein said disease is osteoporosis. 

54. A use according to Claim 52 wherein said disease is periodontitis. 

55. A use according to Claim 52 wherein said disease is gingivitis 

10 

56. Use of a compound according to any one of claims 1 to 21 in the manufacture of a 
medicament for use in treating a disease characterized by excessive cartilage or matrix 
degradation. 

15 57. A use according to Claim 56 wherein said disease is osteoarthritis. 

58. A use according to Claim 56 wherein said disease is rheumatoid arthritis. 
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